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2 i'*2 = (oc-W)-W+*c)i = (a-6tXc-rfi) = j ^-Zj = (ac-irf) + (ad+bc)i (u) 



. U^iil^ J^U ^ j^T^ jj^jp Vjr > J^U- jil jL\ of tf T 

4 — Sil^c L^i Jf v4 Jfr ^ J)i oU c i-f^. j(4*t Li i a ^i**, /4 cJlf til 

(fc<) = ^ (*) (A)= A (-r) 
: J, U jCr OUT j» (HJf j (i) 

(A+B)=A+B : J U^iil^ ^^^Oci>^** £j*jUuilJU - VII 

: Jiar 

: r JUq 



J 1 - 21 3 1 , ay, a > m H 3 1 ^ar-l 1 "* 3 1 

L ~* 2 + 3/J [ i 2-3*j W [ -» 2 + 3iJ 



A = 



1 l-i 2 
1+* 3 i 

2 -f 0 



*3 jj.rflU j] 



? L. Lf^, bo* olf Ijlj ? U UJ^ * olf b| <JL. j** kA J* 



* 1-i 2 
-2 i 0 



43 jjL«il 0] 



n 



5i jju^ A— A j Vr* J^* 



: J* ul ^ y *JLii j iyil» Ol jrwJ ^1jU-U 

0 A + A' OU /i iu^. 4* ja^la A cJlT li] - X 



B= y 2 ( ^ + A' ) iJL. jruil « fc * ,J *' ^ ^ * jT^bTjSCc - XI 

c = y 2 ( - a' ) uiuai^wj^u^uiij 







™1. 












0 


0 






0 




0 






0 


0 





diag(/4 1( y4 2 A s ) 

A, *» ji*J £juit J 



.ja o "jj. j = j^j j], , *i = [2], oiriii : "i JU* 



diag(A 1( A2. ^a) = 



2 0 0 0 0 0" 

0 1 2 0 0 0 

0 3 4 0 0 0 

0 0 0 12-1 

0 0 0 2 0 3 

0 0 0 4 1-2 



•* At j A z , A x oU>U*J jl\±\ £>aHutt 



j i*. ^ j, 0Ui>^. fl, j /| ( ^5 - dlag(S lt i? 2f .... B $ )jA = diag(^ 1( ^ 4)-^! -XII 

then AB « dlag^A^ A^B* ...M s %). 110 (i-1,2 ^ 



«ii 0 
0 



0 
0 



0 0 



4 1X 6 12 .... b ln 

&22 •••• &2n 



*m2 *i»n 



a****! °it«*i»2 •••• Onnhmr 



b a\[d c] ' [bc+ad bd+ac] = [d c][b aj 



[2 -2 -4ir 2 -2 -4] T 2 -2 -4~| 

-1 3 4 -1 3 41 = 1-1 3 4 1 
1 -2 -3J [ 1 -2 -3J L 1 " 2 - 3 J 



2 -2 -4 
-1 3 4 
1 -2 -3 



. j^SJI b^LJU U^J 5 .j /* uU BA 
i0 SIUjUU ^ ut^I /4 2 = v4 J* j /4Bj4 = A(BA) = /4B 



5 



,4fl 



/4 J IT J 



4 ; j -- (AB)A z A A = 4 5 



A 9 = >4 2 ^ 



J 1 1 3] 
L-2 -1 -3J 

[0 0 oiTi 1 si r 1 1 sir 1 1 si r 0 0 0" 

3 3 0 II 5 2 6j =. 0 j £ = I 5 2 6 11 5 2 6 = I 3 3 9 
-1 -1 -3j|j*2 -1 -3J J L-2 -1 -3JL-2 -1 -3j [-1-1 -3 

A ( I ± A ) n ^A oT^ju 2 JJaJI oli ^l^>u. ^^U* A cJ\f lil - 1 




AiftAf = A(!±nA) = 



=> = o. olu 



(CA) B=C(A B ) ihU C4=/ j AB^I J** oli>* Cj 5 j A U^>iil-Y 

. ( ? tf- 1 * >JL1 ^ U ) /< * >L-J jl^ jll ^-jS^LI ^ 5 = C = -A' 1 Jli >j 5 = C of 

.<tfM j (AB?(AB) = (^fi)MB)" 1 = /. ^ij^k 



(B 1 -A~ 1 )AB = B" 1 (A X *A)B 



ABiB" 1 ^' 1 ) 



A(B*B" 1 )A~ 1 = ^-/f 1 = / 



(/->)(/+ 4 ) = 0 ulT (J^iiiMj) 1*1 Ip> UdL A : J,U 

. Ud- >4 uf j A 2 = I o\ d&jL gLi (l-A)(I+A) = /-/C 2 = 0; 
(/-/4 )(/+,*) = /-/4 2 = /-/ = 0. j A 2 = I utU^ ^<«stii>-^ >4 ol^^J 

(A + B Y = A' + BT ul ^ - 1» 



. ( ^ BY = :ui^- n 

«X/? ^ - L bij 1 J wx « ^ = [ 0,y ] »j 

^! Jj^tj / fj\ ^ j jl ^ mx/? « C AB =r [ C /7 J uli 

°ii»<»i2 <Un- ts* A'crifJ* b ij> b 2j b nj J> B' ■> J\ ^ jl 

: j» B' A" j* i £J\ & j j £ J\ ^j^l j ^1 jj>( 

n n 

. ( A B Y = 5' A' : of J! Ji !Aa j 
. (^5C)" - C BT A' : of j*^ - > r 
(4fiC)' = {o4]?)C}' = C'{ABY = C'B'A\ : ot n «jLll - ( C^ft 

jjSi 5=[6,yj = A + A' uU /i irj4ll iu^, ^==[ a| y] cJlTlil <it ja^- 

y A' S *J >l^ 1 o|j ajy yj^y^l ^ ^Jtj / fj\ & ^J! j ^1 ^J! ^Jl jl 

°b ay/ A i -*J\ & j fj\ c \ J ^I^JI ^ji j| = 0,7+0,7 oil 0,7 

. tt£, ai^L^. £ jl j = ol J 6y ( - = a y7 + Qy Oil . a f y j* A' ^* <J _ / ^J l 

. aJC- 5i>*. j> (A + A') o\ J (A +A')' = + (A')' =A'+A=A+A'±-4\* '^\^\^^^ 
( ^ IH j ,_) ISJ j^SJ ,4^ ju 6^v^ >ij^^9-r^^^^ 0*^ - M 

" . >iJLj-Uj B j A obs jj^A\ 

. #1^ ^ j! J /l^ - BA. ojZj (AB)'= B'A'= BA = /1 5 J jLuL-u" ^ j ^ ^ »J 
jlj ^ - 5v4 jl JJb (^45)" - 5^" = BA o^l (/4^r - 4 fl yjf, jl ^ >J 

. jll-L^J B j A jy* jJuai\ 

. ( iuUUc ^ ) yJt*5i^LA. 5 = P'/IP oli wixn Vj^ 1 
. 3Ct. 5 jl li* ^ (P^/, P^'(P7= W'P * MP jli i (> riiLII >M) ^t^cJlT lil 

. UJ£ ^ j5 ji dli ^ j 5' = = -P'/IP jli UJl^" y4 ^JlT I 

j(T ( ±Z fyj ) lil jULju" B j A jU /i V j j jp ^ * A ^ (i l & " * ^ 

. t iaJ Li j-iLaJ B-A:/ j A~fcl 

jM*^j AB ■= BA Jo\^jj B jAd^jti 
(A-kl)(B- kl) = ^ - JtM + A 2 / 

3 - A(v4 +B) + A 2 / = (S - Jfc/) - kl) 



: ubJLoJ £-jfc/ j A-kl o\ ^ yd 

(A-k!)(B-kI) = AB - k(A + + A?/ 

= Bv4 - *(>4 + 5) + /Pi = (B - */) (A -kl) 

-klA = diag(A,* A) A, jt ^ fc/ JS^JU k ^ ^ U >i U^»L* JJi i^uJI S^uLI ibf ^ <;? ^ _ ^ 



, uL*-^ uU»^ ojba* q j p 



[-135 
1 -3 -5 
-13 5 



2 -3 -5 
-14 5 
1 -3 -4 

: ,4£ = &4 =0 olj. ^UjLju = /-^ jl ^jj^lijUi-X^u^ >4 cJlTlil-rr 



>T - 44 - 5/ = 0. 



A* - 24 - 9/ ^ 0. ,xj , 4 3 - 2/< 2 - 9/1 =0. j 



A = 



[ill 

ft 13] 

i-i 2 jiriii 
b 2 ij 



air IS! ( i )- T r 
) 



[1 1 1 



2 i^jj**^ 



-2 -6 
.2 9 
0 -3 



[0 1 0] 3 (" 0 1 0> 

[IT:] -Hiii] < 

ri 1 2i 

2 3 1 < 
[-1 2 4 J 



or*.*- 



0*^ ""TV 



2/3 0 — 1/3 [ 
-3/5 2/5 1/5 \>A 
7/15 -1/5 1/15 



- T A 



diag (1, 2, 3) ^ Uj-UI oli JT j-- jl ( I ) — r i 

diag(o 11( a 2S a nn ). ** Ujjls(I oli^L-il Jf ( v ) 

[3-2-1] r 1 2 3] 

-4 1-1 2 5 7 OOl^-rt 

2 0 1 J L-2 -* -5j 



. l^-ii l n jm I n ^-^m OjSi i^U ij^j A i>- ^ ^1 ^jJu uiljj a J** j^ls. 



' 1 


0 


0 


o" 




■ 1 


0 


0 0* 


-2 


1 


0 


0 




2 


1 


0 0 


0 


-2 


1 


0 




4 


2 


I 0 


. 8 


-1 


-1 


1. 




r 2 


3 


1 1. 



u. 



[ 4 3 3"j ffa 1 -il 

-1 0 -1 \ > A = 4 -3 4 

-4 -4 -3 J |3 ~ 3 4J 

p, oi 



1 0 0 0^ 
0 10 0 
a 6 -1 0 
[c d 0 -lj 

(*V = (A') p ( r ) (6) <*,!)' = M'.M ( l ) ^J^-rv 



. >4 B C [AB) C 



{AB}*AB. ( J ) (*T) = I/f. (<-) (TT8)= J+fi, ( (J) = A ( 1 ) ^ - M 



^* A 



I 1 + * 2+3/1 . 

1- » 2 -< h 1 ) 61 o 

2- 3i 1 0 J 

t l + i 2-3i| 
+ i 2i 1 (v 
-2-3i ^1 0 J 



. j;* W ( r) 



cUji-u & ***** : Jum» 



A>4 j A+^4 (v)OLL*t* A'A j AA' (I) ul j*^ n irjoll.-j. io^. ii^i^. ^ ^JlT tjl~ 4r 
(A) HA oli i-JJlj iiil>u ii ^1 A cJlTj, <Ju- « ff cJlT Ijl <jf ja^j _ $ $ 

i> eJjjT j^Jtf , A ;B' , A' ; fr 1 , A' 1 JU Of^.V 5j ,4 cJlf HI <il jj^. - * v 

B j A ubi^L-il ^JlT lit y j ^ ujSj ^r^ll /t j m ^ <Ji ^-U 



X 


1 


0 


n 


> 


■X* 4 






0 


X 


1 




0 








0 


0, 


A 




0 


0 







(l)ol 



0 * 

1 



aA^ + 6A^~ 1 +... + $/ ^ cJ\f 'M t ^Ia- « ^JlT ISI - o 

C j ia-j^* £ ^ A = + C JS^JL, A iu^ o>u- JT luLT Ail JMj. 

><^= BT , = / (I) 6li ^=5^ ^5=^ ^hUll B j A JT cJlU IS] 4if - ,o 

. A J OLT HI ^Sj ^ = ^ = / ( r ) . fjSA bjU obi jXma* B' ? A' (v) 

.i/ 2 ( / +^ ) /- ^ ) = o 

A' ^y^J^j^S (A *)' jLgJj AA- 1 -/ jV»£u |»lai^UjS^r (I) : A Lijl 
diag(1.1.2.2). M diag(l. 1. 2. 3) ( 1 ) ^ *J*~* Jrj' - « A 

<JWI V joJI ^ ubo^ B j A it^- diag(A.B) (v) V diag(A.6.c). ( I ) ; v>> ( 



TT 



diagM lt i4 2 £ 

^ jJ* > l^-P v^U>^* 8 1( B 2 ft, ^ diag(B 1( B 2 B s ) : 

. >Jolc-UI B j A 0} J>* Lili c > <J*=-j* obi>^. B j A AB = 0 JlTlS!- v 

. ulf-UiY^ ilLilJ jo3 jl jjl B j A jp^Lall of 
(i=l,2,...,s) c i>j4JI ^ j. j^/^- B s diag(fl 1> B 2 B s ) j A=dl*g(A x .A 7 V^M-M 

A + B = &i&g(A x +B x ,A Q + B 2 A s + B s ) (!) 

AB = diag^iBi.^B^ A s B s> (L) 

trace 4B = trace + trace /4 2 B 2 + ... + trace 4 5 S S . ( >-) 
W *C£. >*B JU uc^U" « ^ 0- ops*-** B j A cJlT 131 <;! j»^-iy 

. u^dV B j A cJlT (J^lilj) 
t oli^ 01,1-0. s j r st~*- B ~ r A ~\~ si ulTj n J- ^ A cJlT 131 *1 j*^ - \ r 

. uLJbJLj B j A M 

• u^-*?* B j A viJLf ( iaii 131^) lilt jr^oJ £ x = ri ^+ Sl B t C 2 = r 2 ^ + s 2 B jp>MI^0A^ 

jt iu^U, ( i^) ^Ju* jurts. CJlT ( I ) I3j ^ U O^J y il l^TJ* A "**>j* ZjsU* jl J*^ - 1 0 

- 1 — c* ud>T( ) J^~" tjjU- ( j >-^) OlT ( ) jl jrujUl* ( ob^) ulf 

: jt^*^ a- A J jlf, /i ^j-aIIj. j^j+^ij^ B j A cJlTljl-nA 

M + fl)/T 1 o4 -B) = (4 - B)^' 1 ^ + B) 



W o^U 1,2,3 ^JJI ,1^ 3/ = 6 J«UI jc*\ : JJL_dl 

(3.1) 



123 132 213 231 312 321 



: W si^L ,,2,3,4 WJI ^ 4/ = 24 j,,Ul J,, L - ^ 
1234 2134 3124 4123 

1324 2314 3214 4213 ( 3 -2) 

cLTLd. ^ . u j^j t ol r ^ . ^ ^ ^ 1 t ,., 

ur,J 123 Ji-V^' Of ^ t ( 3 . 1) J & J(i . . ( ^ } ^ j . ^ ^ ^ ^ ^ l C • 

^ 3 ^1 v^^J 312Jrtd.iL 2 3 ^ 132 ^1 ol, o^U ^ ^ 

4 ^ 2 ^1 ^ 4 *JI 4213 j** OU , (3 . 2) J ul . 2 ,-u)l ^ 3 ^ 'l ^ 

• 1 ^ Jr-d 2 Ijgrf-Ij 3 JA JI 4 1 iJU JI 



^i^i^^-^ ^ ^-^(3.4),.^,^^ 

^ ,, ,2,...,, ^ ^ ^ Mj ^ ^ ^ k k k y ^ ^ ^ ^ 

•(^'-e^vV Jul JJoJi yijs. ojS5i> ^>J-u 



°li a 12°13 
fl 21 a 22 °23 

a m °n2 *» n3 



s 2n 



(3.3) 
(3.4) 



(3.5) 



\A\ ^ ^ (3 . 5) ^ „ Ji V>J) ^ ^ , M| >j(|! u >j;j ^ ^ ^ 
p = „ MfcUi^^Jlj l,2,....,«v = JJI^| Ji ,u/ a ,/ 2 ynJ.^IJ^.^ 



°11 a 12 
I °21 °22 

a 12 a 



*21 "22 



•13 



*23 



<*31 



*32 a 33 



yS-** n = 3 j /i-:2aJUj(3.6)j* 



€ 12 a li°22 + € 21 fl 12 a 21 



a ll a 22 " a -12°21 (3.7) 



€ 123 ^11^22033 + ^32 «11«23«32 + ^13 a 12«21 °33 (3.8) 
+ ^31 ^^S^Bl + € 312 °13*21<%2 + 6 321 °13 °22 °31 

^hx^hs^ha ~ °ii 023^92 ~ ^^i^ 

+ ^^S^l + 013^21032 ~ a 13022031 
Chli 0 ?! 0 ™ * «23%2) " ^(^^ - ^^l) + ^(^^ * «22«3l) 

Oil 



°22 °23| 


|«21 


<>23| 


1^21 


0221 








+ <*13 




°32 °33| 




<hs\ 


°31 


<h2\ 



1 2 
3 4 

2 -1 

3 0 



: 1 JU* 

1-4-2-3 = 4-6 = -2 
2-0 - (-1)3 = 0 + 3 = 3 



2 3 5 

1 0 1 

2 1 0 



- 2(0-0-1-1) - 3(1-0-1-2) + 5(1-1-0-2) = 2(-l) - 3(-2) + 5(1) = 9 



2 -3 -4 
1 0 -2 
0 -5 -6 



= 2{<X-6) - (-2X-5)! - (-3)il(-6) - (-2)0i + (-4){l(-5) - 0-0} 
= -20 - 18 + 20 = -18 



, (3.6) ihUL | A j UiOrf. Ja*J A^ tJ » '^jJUma A J ^ C JU-JHi* J* JT J 

JfljJI-jb* uL /T <uL J^l j£* (3.6) ,> J- JT at ^ ,4 &y&* Jl &4 

« oo£ «J»^amu jJLcJij^ J5LJ t *jl J*u l-U j | A' | = j ^4 | jli 5i jjLa* /I cJlT te| .11 



: U ^jJ-UT 4 ^Ciil lift -U-Jf jl cji ^ ^ju <uLi Ja^\ lift Jaii Ijl^I j \ |/?| li^S^L. 



k\A\ 



dtiJ 





fca 12 


<*13 




On 


a 12 


°13 




«11 


a 12 


a 13 


<*21 


ka 27 


a 23 


= it 




°22 


a 23 




a 21 


°2 2 


a 23 


°31 


ka Q2 


a 33 




°31 


<*32 


<*33 




Ao 91 


Aa 32 


*°33 



coljUVi JLM, t J ^XJIj j 5 j ju> >U ^ I v4 I jiai (3.6) j v > J^l~ J^oJ 

| £ | j -b*T (3.6) a*. J JJo j ^LXldi a* . | B \ !i j$Jl* ^ ( 3 . 6 ) o] J^J ul luSCf 
4JjLil ^ ^ (3.6) j Jli ■ >j UUi uru; J^u 1 JJ ?+l ^ j! Ji^^- lju 

: J I « I = - I ^ I ojSij | * | ^4- j-ju^ 
1 5 j = — I A I jijjUi* (oeV) >^ j« ^J^LJLL. A & B g> lil .IV 

. I J» I I >« I oU (jd^) 0^ jl 0^ <kUL ,4 & B £ \>\ .V 

; Uj£> *U ^ ^ ( b^) U-r p J> / ^1 ^ (^Jl) ^u-JI jl^b ,4 ^ B gj lit .vi 

1*1 = (-l)'l ^ I 

. I A I - 0 oli jr^Lk. A (ul^JoU^ulTlil .VII 

" + Ci r : t-^ 1 ^ A ^ ^ JuJi c> jr of ^ytj 

: (/= 1,2, ...,/»). ^ 



Ul 



= 2e 



Jn 



in b 12 b 13 i 

a 21 °22 °23 • 

°ni ^2 a ns • 



in 



*2n 



'11 «-12 *-13 



*21 "22 "23 



*2n 



n 



— . • yu\ j> vlo-i jtr^fi *, jaji oi 



v - r JJULt jiji 



«11 


°12 


«13 




«21 


°22 


a 23 




«31 


a 32 


°33 





<*ii + &a 13 a 12 a 13 
a 21 +&a 23 a 22 a 23 
a 31 +£a 33 a 32 a 33 



_I3 JUt. 
«ii o i2 a 13 

a 2i a 22 «23 

*3i + *fl2i a 39 +Aa 22 a 33 +Aa 23 



W (3-6) \ A \ i^^j (3.3) J slULI n ^ A iu^l 3>L_U jS3 



A = 



a n a 12 a 13 

°21 a 22 ^23 
a 31 a 52 <*33 



1*22 


°23 j 


kj = 


i^i 


°23 


. kJ = 




°22j 


1 «32 


°33 [ 




| fl 31 


a 33 






*9*\ 



ot n = (-n^kJ = kj, a 12 = (-i) 1+2 k 12 | = ~k 12 |, 
otis = (-D 1+3 ki 3 f = k 13 l 

: JSLut (3.8) u^iu^iUr, 
Ml = flu kul - fliakial + fliskwl 

°ii a n + a i2<Xi2 + <» 13 a 13 

5 J 1 ^ ^ ^ ^jLJ (3.3) J sikJLI ^ ^Ull ^^^-|^[ o-uM ul .X 



Ml = «ti«ti + a i2 a i2 + ... + a in ai 



in^tn 



2 flifedifc (3.9) 



n 



(*./. -1.2 n) (3.10) 



TV 



4Uij» ***** : Atuii 



: j»j«o1Ll£< VII i^JIfLui-L 
/i i^-j-Ut olS >4 4*>jtt ii^L-ill ( ) J*~* ^Ltf- v ^ a* ^ ^ l ^j^f 6| .XI 

: j ^ <uli T JWW <» ^4 CJIT til I V Jtt* 
°12 a i2 + a 22°^2 + °32<*32 = Ml 



a 3i<*21 + °32<*22 + «33<*23 = 0 

a 12 a i3 + 0220X23 + 032^33 = 0 

<^ JJ^ ( n>m>\ ) -bi >ii ^mJ^u *i« *2 *m • ut (3 . 3)<i>*<*ll j£=J 

^ ^iJ^ S-^t iJ^ JJ-> m ^ -bi >U ^jJ /i> /2 /w i jl U«t ^ ^ i ( 2 n ^>j^^ 

in+*hi+<2 *n J jn+vin+z k J 1 ^ ^ ^ o r UU! J^^llj ol Ij^l 



*»+i»*«+2> 



i* 







°H'h °<iV2 • 


a i » 4 


^ii.is 


*■ = 


°i2.A °t2.j2 ' 
















d • - ♦ . . 
l m + l'J*l*2 


l m+Wrt 


.*» = 


°*«l*2' + l 


fli Dl+2»Jlll+2 








"in J**2 ' * * 





(3.11) 



(3.12) 



2.4.5 i 

* 1.3.4 



I Si+i't*^ *n| 

°12 °14 a 16 



°32 °34 <»36 
«42 a 44 °46 



4:11 



°m °23 I 
°51 °63 I 

4-* Lull £j\ J« U-JJ 



p = h + h + ... + ^ + y A + y 2 + ... + j u 



(3.13) 



1 = *«*i + ***2+ — + *n + /*♦! + 7«*a+ •••+/» 



(3.14) 



^A.J2 Jm 





1 tw+i'St+a *n I 



^* er^'j *jj ^ y4 J ^-i'j L^kjl /| J j 

: oljaf ^ ^= [ | ^lil ^ jail oli iuJLf j I 0 JH* 

°?2 a 24 o 25 



I 4.4 



4,5 
,5- 



a 13 
a 31 a 33 



^42 a 44 a 45 
°52 a 54 °55 

V l*^* JSlJ j»-^dll y L . /4 J uULu* PL / j 0 



2 31 
-1 4 | 



= 2-4-3(-l) = 11 



1 0 2 
3 4 5 
5 6 7 



(1) 



4 5 
6 7 



- 0 



+ 2 



3 5 
5 7 

1 0 6 
3 4 15 
5 6 21 



13 41 
15 61 



= <l)(4-7 - 5-6) - 0 + 2(3-6-4-5) 
= -2-4 = -6 

1(4-21 - 15-6) + 6(3-6 - 4-5) = -18 



1 0 0 

2 3 5 
4 1 3 



1(3-3-5-1) = 4 



54^1 Ui j. ;>Ut ^Ul Jj</I ^Jl ^L* Jl eJuil - t 





1 1 


1 1 




0 


1 


1 


1 


1 




-4 1 


1 1 




0 


-4 


1 


1 


1 




1 -4 


1 1 




0 


1 


-4 


1 


1 




1 1 


-4 1 




0 


1 


1 


-4 


1 




1 1 


1 -4 




0 


1 


1 


1 


-4 



VII 



>±JI ju:-! j 
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0 


9 


2 




1 9 2 



-(-4 + 36) = -32 



Ul 



2 3-4 
5-6 3 
4 2-3 



2 1 -4 
5-11 3 
4 -2 -3 
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liij V ijbll S A B > jJl^ (j.**) Lbb Jit ^IJLI j* (l)-rr 

. VI * >J v-^L ^ ( v ) 

. v j-Ais-ij filial ju-ji ^ Jjl . ^Liji vn hM&A-™ 
. ix <tjM\ jj^j vn j in j vm oi>ji r a^j-r« 



j 0 0 j 

Io<ua 

I A | = I -| A Q \. ju l ^iUII ij- jail ^.oLuj^ jbi^A^. A iJ A 2 A - diag(A lt A?) 
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, 4J*J* 4* ^U. ^ 4j JJfe 4* ^AmJL U*l ^1 4» jJL^IS ( t ) 

. a# >4 = 0 ojSL ^ afcll i^aJI ^,4^0* ^Tl - ^ . 



f-i -2 -il 

/4 = I 2 1-2 cJft - r 

L2-2 J 



. o4(A - 0 Oji (» - 1 ) >J a *r>^ ^ * >-i* ^ j*^ - \ r 

. Lift ^* 6 j& acjf >4 0U 4* A c-ilT ) jl 4iT ^ - \ o 

i-iJtf j] Jjfi adj A oU «^jJ <y ^iJUc *» /4 cJlT ijj 4if j*^ - m 

. L»- j j jt La y /t U 

: O^So 4J j^i oli ^L^ii ilU j *j\ j*j - > \ 

. i ^»^^-l»J 1 y-uH ftdJ/Sfi 4 ^) = di*f<l/*.l/* l/k.l.l/k 1/*). (^) 

. K **u~* ^LU gib; c ku ffy(it) = %<*). ( r ) 



[;:;i] <v> 



-14 2-2 2 
14 -2 2 -2 
0 0 0 0 
-7 1-11 



( l ) 



*mju «ji^t : ^duit j^u 



l*U(»4M)| « l^l^*^* 

r^iiJiu. Ji^Uih.j. vas.»>- d./-i.a «) ul>>j- 

1 o o o" 

* 4 . 110 0 
12 10 

. l 3 3 l . 

:Mn- 2,3,4 cJlTlijJ^ ^ »l 
- - ^ (i) 

Jjill U^ij^j /> j J jJ^I Jjiil l^i* y< « jJl*L\ J» gSS ^ 4»>-U jt >>J - 



3,4*11 ^-J 5 jli - B A = / ulT ^ * Vj^ J* a^J-* jci jjlol* B j A cJlf lij 

( /< = J?-' ) t 5 3 > Ull ^a; ^ olj ( 5 = ) c 

: ot ^ 4JULI j jfc^c- 

• *^ jr^ ( J*« ) 'jj or- j^** « *r J- 5 a* 8 o J 

. ( Y J-**il J- v iiLil ) . So**, j 45 y-A- ^» t oli /? o~ j.> J- j ~4»Jji\ A ii ^i*, o\ 

B = C fjk-i AB - ACMiill j* A oJlT «ij .II 
: ij^till 4*^^11 ^ diag(i 1 ,i 2 A n ) iiUJt iiji^ii ofj^u 

diag(l/i lr i/* 2 i/k n ) 

* j> diag(.4 lt 4 2i ..,4$) L-^ 1 ^^-^ oU > A 2 A s cJlT ISJ 



diag(4~\ /i; 1 



4 1 ) 



^ -s 

. Oti i.U 4* jA ,A * ^ iljtf ( j Jj» |»jJL- 

.A adj A = \ A\ A b JL> (6.2) «i*JI UMjll oli yuei\ fioiu-b ^jSUll *Ucj 



adj .4 



a^/UI a 21 /MI ... a ni /U|' 
ot 12 /MI a 22 /l;4| ... a no /\A\ 



L a ln /M! a 9n /l.4! 



(7.1) 



1 Jli* 



. y aLii >;i 



-7 


6 


-1 








1 


2 3" 


1 


0 


-1 


>* 


i 




1 


3 4 


1 


-2 


1 








1 


4 3 




A' 1 




adj A 




"7/2 
" 2 


-■3 
0 








\a\ 






1 

2 


1 



j U I >4 j = — 2 ot Lc j 



oij (*-»)-' = * otuj v< = P-i .g-i jtV (5.5) 
(P-'.Q- 1 ) 1 = Q.P = K 1 .K*...K t .H s ...H a .H 1 (7.2) 

• T Jli» 

r i o oi r i o oi fi -3 o] fi o - 3 "i 

0 10 -1 1 0 1 A ■ 0 10 0 1 0 = / 
[-I 0 lj L 0 0 lj [0 0 lj [p 0 lj 

[1 -3 0] fi 0 -3] r 1 0 oi r 1 0 oi r 7 - 3 - 3 i 

01 olio 1 0 -1 l 0 0 1 0 = -1 1 0 . 

L«> 0 ij [o 0 ij [ 0 0 ij L-i 0 ij L_i 0 1 



. Jui cj-^yt sl-i^, ^>ui jsjdi ji au > « ^ ^ J j^i j 

: Jf e - / (7.2) Jl >j 

/T 1 = P = H,...^.^ (7 .3) 

J^U jU /I" 1 Oli t Jm» sj>-)l 0*_jje" IJIji. ^ / JJ ,4 a ji^LI cJj^ lil .HI 



^ Jl Siy^ ' J*" JU-s-U ili, t JWll j 



13 3 
1 4 3 
1 3 4 



: r Ji— i« 



: 1 


0 0 






3 


3 


1 


0 


0 




10 3! 


4 


-3 


0 




1 0 


0! 


7 


-3 


-3 


i 0 






[i 


1 


0 


-1 


1 


0 




0 10; 


-1 


1 


0 




0 1 


° i 


-1 


1 


0 


; 0 








0 


1 1 


-1 


0 


1 




0 0i; 


-1 


0 


1 




0 0 


1 i 


-1 


0 


1 



sjLii >i a' 



[7 -3 -3] 
-1 1 0 Ji 
-1 0 lj 



<^j**h '/ 3 JlcJ^'oi A Ji^j . (7.3) JlbLi-ljlij 



: 4Sj»ai iGujt, iiji^ uLul 

3>^LI .4* = [ by ] 6\j ft V J. s^*. a = [ a l7 ] > >J 

: J»lf iiJLIoUjAll ^ iJ> Jl b*> oi jci^i-ll 













flax 


' *«" 








(Pxp) 


(pxg) 




(P*P) 


(P*9> 






J 


^21 ( 


^22 


(9*P) 











J (i) ^i/Jn + A 12 B 21 = l p 
\ (ii) A X1 fi 12 + 4 12 S 22 - 0 



: 4* UU yffl - ^ / w ol Lc 

(iii) 5 21 Ai + 5 2 2 

o 21 - u 

(7.4) 

(iv) fl 21 4 12 + B 27 A Q2 = L 



: Oj^J4ili SiLi > ,4,, cJlf iijj 

«ii - ^ii +Mu ^^(^ » 2 i - (7.5) 

8 12 = - (/t^ ^tf" 1 B 22 = 

£ = -4 22 - <4 21 (/4 11 /4 1? ). ; 



n . . /7 /» #« 

fl 12 a 13 



°2l «2 2 J 



^1 °22 <*23 
°31 a 32 a 33 



G 4 = 



°11 °12 a 13 °14 

^1 ^2 *23 «24 

^1 °32 «33 °34 

°41 a 42 «43 ^44 



> (7.5) y< 22 - [a 33 | ^ C 3 Uj? Gl x -W 

... »0S^j /i 22 - [ | u^SL ^i^j^ot-u. C 4 > 44,>Ji »JU j>j 



A = 



1 5 3 
14 3 
1 3 4 



<*22 = [4]. 



j ^11 



^21= [l 3]. 



f = 4» - ^ 21 (^/!. 5 ) = [4] - [l 3]jy| = [l]. i = [l] 

fin = A' 



11 - '•ll 



. ri '[- 4 1*E 3; [-11 

&?1 = "fW'C) = [-1.0] 







• 






fin 






7 


-3 


-3 








-1 


1 


0 








-1 


0 


1 













'0 * c . 
6 a 

c , 



12 



o 6 

£> 0 c . 

. c 



12 



'a b c 

b 

c 



a 0 c 
0 



.ii^i.^ ^ lui^ ; rfJ v ^u. ^ ot 

(7.5) «WJI tf| j^L c 3U.I j t ^l^i ; >J ^ 

5 « = -(^l^yr 1 . - • (7 - 6) 



#22 = £ 



V iJULI ^1 



€ - ^22 - ^21^11^12)- 



A- 1 = (77) 



JSI — «*» 

^-s^ Q * P J? -U- t ^ U-'l J^oiJl j» IV <j JiJl J* & oU A at ^ >iJ 



18 



'-[-Mi/1]- 

H | = 18 OU ^ 



[?:]■ 



JIT Iij(l)-Y 



1 

7 
-5 



~5 7 
1 -5 
7 1 



adj .4 



1 -5 7 
7 1 -5 
-5 7 1 



2 3 1 
1 2 3 

3 1 2 



J If ttl (v) 



2 4 3 2 

3 6 5 2 
2 5 2 -3 

4 5 14 14 



10 0 0 
0 10 0 
0 0 10 
0 0 0 1 



2 4 3 2 

3 6 5 2 
2 5 2 -3 

4 5 14 14 



12 3/2 1 | 1/2 0 0 0 

3 6 5 2 i 0 1 0 0 
2 5 2 -3 ! 0 0 1 0 

4 5 14 14 ! 0 0 0 1 



- r 



12 3/2 1 

0 0 1/2 -1 
0 1-1-5 
0-3 8 10 ! 



1/2 0 0 0 
-3/2 1 0 0 
-1*010 
-2 0 0 1 



2 3/2 1 
1 -1 -5 



1/2 0 0 0 
-10 10 



0 1/2 -1 ' -3/2 1 0 0 



0-3 8 10 



-2 0 0 1 



10 0 18 | 13 -7 -2 tf 
0 10-7|-4 2 10 
0 0 1-2;-3 2 0 0 
0 0 0 5 I 10 -10 3 1 



10 7/2 11 
0 1-1-5 
0 0 1-2 
0 0 5 -5 



1 0 0 18 
0 10-7 
0 0 1-2 
0 0 0 1 



5/2 0-2 0 
-10 10 
-3 2 0 0 
-5 0 3 1 



13 -7 -2 0 
-4210 
-3 2 0 0 
2 -2 3/5 1/5 



10 0 0 
0 10 0 
0 0 10 
0 0 0 1 



-23 29 -64/5 -18/5 

10 -12 26/5 7/5 

1 -2 6/5 2/5 

2 -2 3/5 1/5 











23 


29 


-64/5 - 


18/s" 






A 1 = 




10 


-12 


26/5 


7/5 










1 


-2 


6/5 


2/5 










2 


-2 


3/5 


l/5_ 


(i) 




+ A 1Q B Q ^ 




/ 


(iii) 






^11^12 


+ A 12 B 22 




0 * 


(iv) 





j B 2 i ' B J2 i 5|, J i-JJL 
fVai^u): :>T(U)s»jij.j Bis = -(^i^ia)^" 1 : jtOOSWJIj.Asrii s 22 = £"\ >>j 



12 3 1 

13 3 2 
2 4 3 3 
1111 



ii ^jZ** -U- jf — 



1 2 3 

1 3 3 

2 4 3 

A 12 = 



*21 



[2 4]. 



[-1/3] j f = -4m - = [ 3 ] - [ 2 4 ] [ ^1 = [-3], 



fir j 



3 L-3 3j 

s 12 = -Mii^u)^ = J fjl B *i = = |[2 o]. s 22 = <e _1 = [-1 



[#21 tf 22j 3 



3-6 3 
-3 3 0 
2 0-1 



*22 = [ll- 















1 


. ^21= [l 1 l] 











[3 -6 3"] 
-3 3 0 . 
2 O-lJ 



0 

3 
-1 



^21^11 = j[2 -3 2], 



0 
3 
-1 



3-6 3 
-3 3 0 
2 0-1 



0 
3 
-1 

0 
-3 
1 



[3]{[2 -3 2] = | 



3-6 3 
-3 3 0 
2 0-1 



0 0 
6 -9 
-2 3 



*2i = t-2 3 -2]. B 22 = [ 3 ] 



j_ fi 21 ^22j 



1-210 
1-2 2-3 
0 1-11 
-2 3-2 3 



0* 2^dJ 



[iii] 



1 3 3 
1 3 4 
1 4 3 



























7 


-3 


-3 




i 


0 


0 




1 


3 


3 




-1 


1 


0 


* H 23 A = 


0 


0 


1 


A x 


1 


4 


3 


- B 


-1 


0 


1 




0 


1 


0 




1 


3 


4 





23 



7 -3 -3 
-1 1 0 
-1 0 1 



1 0 0 
0 0 1 
0 1 0 



7 -3 -3 
-1 0 1 
-1 1 0 



> J*** ^ ^ *>J» ^djl ^ j j ir jail j io^ SSU > '4 yu~> t Vjt t J£*j Utf 



2 1-12 
13 2-3 
-12 1-1 
2-3-1 4 



i_ v 



2 1 -1 
1 3 2 
-1 2 1 



-4l2 = £ 2] ^21 = [-1 2]. -4 22 = [l] 

■ -;;:] - [j;: -£][-;] - [-;]■ 

€ = *v - A^lA'nAu) = 2][~jj = [-2]. 



1\ 



>u = 



f 3/5 -1/5] f-llr , 



B1 



#21 = [-2 . B 2Q = [ ~2 1 



10 



1 3 -5 

3-1 5 
-5 5 -5 





2 


1 


-f 




" 2 1 


111 = 


1 


3 


2 


^12 = 


-3 




-1 


2 


1 




-1 



- [2 -3 -l]. 



^22 = [4] 



10 



1 3 -5 
3-1 5 
-5 5 -5 



-1/5 
2/5 
-2 



£ = [18/5]. £~ = [5/18] 



18 



2 5-7 
5-1 5 
-7 5 11 



'12 



18 



'21 



ig[l -2 10]. 



[5/18] 



r *j 







2 


5 


-7 


1 


-1 


1 


5 


-1 


5 


-2 




18 


-7 


5 


11 


10 






1 


-2 


10 


5 



12 0 0 

0 3 0 0 

0 0 2 1 

0 0 0 3 



(O 



1 2 3 

2 4 5 

3 5 6 



(r) 



2 3 4 
4 3 1 
1 2 4 



1 2 -1 
-1 1 2 

2 -1 1 



1 -2/3 0 0 

0 1/3 0 0 

0 0 1/2 -1/6 

0 0 0 1/3 



( O 



1 


-3 


2 


»* 


-10 


4 


9 




3 -1 


5 




-3 


3 


-1 


15 


-4 


-14 


5 3 


-1 


2 


-1 


0 




-5 


1 


6 


-1 5 


3 





. r ilUU iL> ^Lcm a ilULl J *■> jl ^Jl oli ^U-ii JT ^^SU. a*- jt - ^ . 



3 2 1 

3 3-1 

4 1 1 
1 1 -1 



1-2-12 2 



(O 



2 5 2 3 

2 3 3 4 

3 6 3 2 

4 12 0 8 



3 4 2 7 

2 3 3 2 

5 7 3 9 

2 3 2 3 



1 1 1. 

1 2 3 

2 3 5 

3 -4 -5 



(») 



-144 36 60 21 

48 -20 -12 -5 

48 -4 -12 -13 

0 12 -12 3 



1 

18 



2 16 -6 4 

22 41 -30 -1 

-10 -44 30 -2 

4 -13 6 -1 



(') : 



30 


-20 


-15 


25 


-5 


30 


-11 


-18 


7 


-8 


-30 


12 


21 


-9 


6 


-15 


12 


6 


-9 


6 


15 


-7 


-6 


-1 


-1 





-1 


11 


7 


-26 


1 


-1 


-7 


-3 


16 


I 


1 


1 


-1 


0 




1 


-1 


-1 


2 



(r) 



. 1 \ 4lUl J-(-) 



0 12 2 

112 3 

2 2 2 3 

2 3 3 3 



12-12 
2 2-11 
-1 -1 1 -1 
2 1-12 



-3 3-3 2 
3-4 4-2 

-3 4-5 3 
2-2 3-2 



1 -1 -1 -1 
-1 -1 -1 1 
-1 -1 -5 -1 
-1 1 -1 -1 



B = C p jJLz— j ,4i? = /4C OJ* SiU ^ o jam** A c-J15~ lij *jt c~ut — \ o 

t j A' 1 ( I ) oU >^tll Oli j^iJLjl; B j A 'aJSUJi > oLxi^LJLI jjlf ISI *jT ^ - n 

UiLJo^J B x j A' 1 (*-) c B' 1 jA (v) 

A^M 1 = A\EA)A\ ( ! ) : 
. U«J itf^ 0 j^J A' 1 oli /4 siliJI ^iiji^Jli ^Jii' 0* ^; ^ v 



A' 1 A 



j: 



(l)*UjJ 



'(^B)^ (B^"S'= (/4 _1 )'fi'= /f'fi. 



V1 



.CA = / olT lij ^ C jUI I- ^ U ul 



. \> j^. ^ 015" (il 4 _ 



13 2 3 

14 13 
13 5 4 



1 3 2 
1 4 1 
1 3 5 



4x3 i-jij 



7 -3 -3 

-11 0 

0 0 0 

-1 0 1 



17 -9 -5 
-4 3 1 
-1 0 1 
0 0 0 



1 3 3 
1 4 3 
1 3 4 



1 1 1 

3 4 3 

3 3 4 

0 0 0 



7 -1 -1 a 

-3106 
-301c 



> j^l - TT 



.4 = 



13 4 7 

14 5 9 
2 3 5 8 



^11 - 4 12 

A 2 i A 2 q 



Mill M- 4 22 - ^21^11^12! jli j A tl I y£ 0 olf lij <it J*^ ~ Tt 
, oLuLaj (/ - yl) j (Z + ^J- 1 jU |Z + i4| 7^ 0 Olf lij-to 
. ^UlJ^ljrr ifuilj, (i) iM*JI j*^- 



. jr s*^* ( i ) 

u^iiU'i/i jr ( v ) 

.OlijAp o\>±b j a t~ra + 6 VT JSjJI^JII Jji^i JT ( r ) 
^ Uili tf jij. ft ^ 6 VT j£±Jb ^& JH *Mfl ,1^1 ^ ul 

' > ^ ^ ^ Ic-.i f >- Ir'i i ( . ) lj> «JliH ^.tf., ( + ) 

• ( H***- ^ F j> _r»\^. 

F V-j a + b : \ ^ 

a + (6 + e ) = (a+o) + c : r £ 
a + 0 = 0 -f- a = a 3*11 jS*Fj.O ^Fj. ^JOj^ s t ;r 
a + (-a) = 0 3*1 ja*f ^ -a ^ F j.a^j^^ y . : . c 

^ i> V-j y-*^ ab = a.b : i/ 
ob •= ba : \ ,ji 
(ab)c = a(bc) : r > 
l.o = a. I = a ShUl ji^Fj. I ^ 0jl~., ^Fj.a ^ JS3 -u-j, ■. t > 
a.a-W l .a = 1 3*11 ji*,^ Fjf'u^'F^ a 5^ JSO ^ : 0 > 

o(A+c) = fli + oc : t o 
( o -+ b ) c = ac + be .- t o 



vr 



oUjii*. ^ rfJ * ^ jr o] j>- jii Sj> ai ^u:i ou^, ot t ^ t 1c jju-i iju ji. j 

D&j2D = Oj Z>=- Z) 4* bJlS b*tl j ^Uai ^1 ^ LJ.L ISU U'ti J. V * >-Jl 

: a — fSjaJi j^i 

• 7j- s oij^j lsu r ,>. ^jj. ^ jr oir r jS ^ ,., 

ji. ui *i . r^j,^ ^-501} r*. Vjr ^ s cjit is], ^ TVfoir isj 

. *» , F J* aj*. A » ul J> Uili F Ji- J] /4 a>u- JT c-ssl 131 

ji~ ^ ,141 j^s; f ja-i oii .a* jr ot l^j j J 

: dIS Jli. F Jl ^ > ^ ^ V L> _^ t «iui J^*iJI j 
. F > j, F > oli^L*. v > J^Uj j^rf. jl 

. F > L^^^ uli oli > ,4 IS! 

FJ.^^^/^F.ie = / u^.^F >oLi^ g J F0Ui>^ J^jl^li* ^1^/ 01T ISI 
iSjl^i l^-jili r ^-j^lT, ijitl ^ijj^jp y^. ^ ,., 

• ^ ^ SSi Ji- >*T F jt F Jc «^ /| i_^LI oi J >" La^j r xL- Uo« ^ 

i, . u^i ,1^1 ji. > ^ oi v oviii iotai j^ji j tfJJ>n ^ o^ 

. 2^jUl ^ll^s avUI jiUl .ta-bja.i dl „ F y*^ Av :j ui^j:v 

oii i-i^>ii o* f + «,«+ « oir isi . j^iyi y.( tt '^):^ ji ^ } ^ 

(a + bi)( c+di )=( ac + bd ) + (ad + bc)^ ^>JI>U- J\j-a-bi^a + bi 

: ^ a 4- di ?± 0 jjuJI ( o > ) ^ySCdl oi j 



1 _ a - fei 



vc 



j ub jJU ObU* b j g a + b V 5 JS^-tJt oli UJU.I il^l JT (!) ot ji* - t 

Q (*) 

*a»- O^SS t OUj-U Oboe bj a ^ ^ ~ 6 J j^l j 2x 2 ^ joJI oli oU>^IJT 61 j*^ - t 
. 0ULa>- jbofi. b j Q ^ j£±Jt ^ 2x2 i>-j-UI olS oU ^i^Il Ji>- J>- Ji*. ^ IJu of j,*^ 

t 4cj^l »aa Jp *J» ^ v r^ 1 oi J* of £ j iiU- ^po; Lflli UbL- o j! jJI ( t o t t o i r 

. S-b- ^Ji ^ V UU- Jli. ^* 0, ± 2, ± 4„... ^1 ol ( I ) 

. sa^yi ^ oii Upju- ULL Ji*. ^ 0, ± L ± 2, ± 3,.„ aU^/IJT «*^ul ( v ) 

. S-i^- ^Jl ^^aip oli 4-L-u" ^ iiLL JLl* F y as j n <^ jjJl oij oli ^JLt JT ic^jf ji ( >. ) 

MiV Jli*^ oLJLi^ Oba* 6 j a ^ ^ jyjjl, 2x2 ^jaJI olioL»>^JLf jTi^ 01 ( j ) 

uu.jr > ? jr > . ^ i yun j s^iyi ( ^ ) ^^ui o>j t Sla\ ji ull-i - k 

? J5j- SA>- j j*A~£- O iS 

3 6 I. JSlUI, 2 x 2 ^ jjJI oli oU^^JLI JT^JU J*** - ^ 
v> ^J/^ > . jb^JI^ ^p L>l = A o! ^ i _ |j °j OlTj Uli-t *JU U 

^l-^I flf, w, v JSCUI, i^jjJ! oli ^Uy^il Ji^ K jp -rqi IS^\ ^ C £J - \ * 

^ fa -61 

[3 "3' C "3 : 3+2il5 ' :i>,jr J ^ ^' ( !) 

C U^JL^ ( ^>j* J^U ) ^ A: j. Oiy^ (y> J-»U- ) J^j-jf Ji*- ol j*^ (v) 

? a + bi ^ Jl^ ^* U ( A ) 
|^ ? ^^SU JUL'! jm U ( * ) 



jyjJI I4* t L* J^-^-j j;>^ J * 5Lu jrwdl ( Xl ,X 2 ) JJLiLI *U$I v-^V 1 J~=~i 

( > - * jCill >1 ) OX ji-uJi J* <JVJ [x,»x 2 ] JSOJL 4^ J^ 1 



0 



*2 



^2(*21. 


— y^s i 








.... i *21 f 



T -A JS^ 




1 - ^ JSU 



£U*I jjt^ O^li ^ ott j^ils* Jf 2 - [x 21 ,jc 22 ] j X, - [* llt x 12 ] olT lil 

: ujs; ( t - < js^n >m ) 



• C 



X = *,] (9.1) 



l^jc^^u-ul (9.rte,ll» 4^*»i(9.1) jpcJ^u! ^i^l^^^^.O^.^a-^'^cj 
oLf ^ L|i yu* cJa^ J ) /? jrwcf pX(/ <rj-*JI ^ ^4 joJ jt i?u^ 

: i Ji* 

X 4 = [-4.-4.6] J ^=[3.1.-4]. X 2 =[2.2.-3]. * 3 = [0. -4.il. 

3JUI oloU! ji* 

( 1 ) 

2^-5^2 - 2[3. 1,-4] - 5[2. 2.-3] = [6. 2. -8] -[ 10. 10. -15] = [-4,-8.7] 
2X 2 +X+ = 2[2.2.-3]+ [-4.-4.6] = [O.O.O] = 0 ^ 
2X 1 -3X?-X 3 = 0 ( r ) 

2X r - X 2 - X 3 + X A = 0 ( A ) 

F Jp iiyJi ijT ^ n Jl am UiOc JJI ^ oLp^dl 4P^*sf ui 

^1 = *12- ••■•» *irJ 

^2 - t X 21' % 22 X Q7l\ (9 2) 

= [%l*%2 ^ffirj 

: ^^Ul jJi^j I jLlJ l^if si~-J F j* k l9 k 2 k m \ j**^ m j ^! W F> Lk>- SkJy* ^-J 

^ + A 2 * 2 + + ^X* = 0 ^ (9.3) 

.Ua*iUi~. ol^l 5*>^ftjL JUL 9.3 j*** I ^IL-t 

: r Jtt« 

(.>) j^lj ^* if Lk>- 31^. ^j^i ulj ( r ) J* LT Uu^- ^ 3 i X 2 t 

A:^! + k-X? ^ [3/f x + 2k 2 . *i + 2/c 2 . -4Aj - 3A: 2 ] = [O.O.O] 

-4^,-3^-0^, + 2 A 2 - 0 l 3k t ~r 2k 2 = 0 : J 

k 2 = 0 jl of |? k x = 0 jl dfJj^fl jp^ 1 S^- 

, /i ^>-»JI yuil LU^ ltJ^.(l-Uj)i*r^/|lj X ^ 



w 



J vJJU JJJ 4iU *, 5*= 0 Oir lil (9 J) j 



(9.4) 



> ( w-T; ) v_>^)lT UuJ jw^Ji l/b j& 4jji LU^ w 4u olT lit .1 

: r JL^ 

iftUI ji* LU ii^V M^X l 1^ Li^ o*u~. A^J^ ot jwii r JLil! ^ 

• *a - 2 -Jf, — 3 X 2 : ot ^1 ^ 2X X -3X 2 -X z - 0 

iuj^fl ol+^ril jl ( ^ ) ^ Li^ jli^V r 4 ,Z 2 0^11 jf \ Jliii ( v ) ^ 

^ Hi^LJLI cJIT \'4 .IV 

- X l 1 X 12 x iv. 
A ? 1 x f-2 ■ ■ ■ ■ X 9 r 



X^ A X-.rr*. .... 



(9.5). 



r - r jdULi >;t 

w>r^ ( 9.5 ) ol^i vjX^ ISj o j& jx (J^- ( 9.2 ) ol^il djj jliOl, f j^H J^l jl .V 

. «</w l^i o^SL JJI iJU-l j , s jj^l t LLrf. (9.2) ol^i 

. iJiiT j^J Uj^ JT jji Lk^. ;U:^ (9.2) olp^il cJtf li» 



(9.6) 



n J 



^moJI fit J* «o 1* jC* 



1*1 



YA 



A = a n*i + 012*2*+ + a m*n 

k = «2i*i + °2?% + — + G2n*n 

= ^1*1 + <^2*2 + ■•• + O^Xy^ 



«11 °12 

a 21 a ?2 



(9.7) 



^ IjUJ UfiT ^J,F^ kn K • > (i i 

A iA + ^/s + ■•■ + *m 4 = 0 
Jati iLJ jVi jt J . Ua* O >J L^li J, Jj( Jl »jh ji* <l lilj Ua* iki^ L^L (9.7) ^-Jl ^u-J Litf 

oj tfi A = 2«i - *2 + 3 *3. k = *i + 2*2 + 4* G . / 3 = 4x ± - 7* 2 + x 3 ^| 0 j 



2-13 
1 2 4 
4 -7 1 



3^-2/2-/3=0. ^U-l .i» jj2^jLJ A = 

? Ijli n < m JIT I3t l^i c Sjj^JL U^- ^>(9 t 7) 5*^1 ul 

^ *2 J^-f V> W^* W UaJftJIi j X u X 2 ....X m ol^dl ^ J- ^ j lil ^ -1 

LjUi ijl jll j ^1 ^ r ir j4« >-*il jLT iil n > /w ol^l ^/J^ v-UIl i >L-ii ( 9.5 ) j&J 



*n *12 x vr 

x 21 x 22 -*2r 



/ 0 



i(r + l)Vj-Ul^ i ^ j*VI ^cp! 



c n *12 •■• x vr x iq 



X 21 x 22 



x 2r x ?q 



x n x r2 ••• x rr x rq 
x pi x p2 ■•■ *£r *£g 



^1. ^2 



:(3 - lO)^ V a* ^1 ->>**U * 1(? ,x 2(? x rr ^LL'I CokUil ^ 



0 (i = 1. 2 r) 



*l*it + M2£ + *'* + k r x rt +■ £ r+1 x^ t = " 0 (f = 1.2 /i) 



k 1 X 1 + k^X^ + ••• + Ay<Y r + k r + x Xp - 0 

^ jSOj . y*>. airui x l9 x 2 ..,x r ^ /• jj^ a- p * r+1 = \ / 0 . jl u , 



.v a .x 2 . 



^i = [2p3,1,-1] 
^=[2,3,1.-2] ^ J 
A'a = [4,6,2,-3] 



A\ = [1,2,-3,4] 
^ = [3, -1, 2, 1 ] 
* 3 = [1,-5,8,-7] 



(') 



12-34 
3-121 
1-5 8-7 



* 0. 



1 2 -3 
3-1 2 
1 -5 8 

JiJ o£4 - 14,7, -7 >U1 Jl^l 



1 2 
3 -1 



VA 



A = a nXi + 012*2* + 

A = «21*l + + 



+ °2n*n 



^1*1 + ^2*2 + + S n X n 



a ll «12 

°21 a 22 



^2n 



(9.7) 



IjU^fl^lT cu-J, jfc J( fc,„ .... A VfJ , 

Kk + ^A + ... + - 0 

Jatl J^UjVi jl J . Lk* iiii^ o^SJ L^U J»j ^Ut ,i* ji* ^ lit j Lk<. ik,> l/b (9.7) ^-Jl ^u-J UU 
. ^ ol^ JJJl J^l-VI J£\ \ilSL (9.7) £-1 JJ-'I J*fc-tfl J 

: o Jti- 



3A -2/ 2 -/ 3 = 0. 2UJ .4* 2 jLJ A = 



2-13 
1 2 4 
_4 -7 1^ 

? n < m JIT fil^it Sjj^Ij LL^. ^^(9.7)^^101 



^ ^2 J V>~ ^* w U.>j*J|I j X i% X 2 ....X m olp^dl ^ Jbr j iii -of ^ -1 

. Uaji- ikj ^ 0 ^Sj I^njl* m Jl it j*jf oli LL^ j* m > r 

Ai^i + k 7 X 2 + — + A r A^ + 0*^ r+ i + — + 0-* w = 0 
^ HjW J gjbj r irjoll >w*it 6lT lil n > m jt Vjl ^ >J 3 ^Ui! ( 9.5) ^ 



X H x t2 *••• *ir 

x 21 • * ■ ■ *2r 

x ri x r2 .... x rr 



^ 0 



v^ 



x n x i2 ••• x vr x iq 

x 21 x 22 •-• *2T 



Ul 



:( 3 - 10 ^ V J- *j£ll x iq. x 2q *rq> x pq> v ^*bJL i^LL'l Uil^LI o^.Uil ^ 

Mii + M21 + + *r*ri + *r+i*£i = 0 (* = 1.2 0 



Miii + ^2*2ti + + ^r^rty + k r+1 xp u = 0 
* a x lt + + + *r*rt + hr+tfpt - 0 (f = 1.2 n) 



/^A^ + A^A^ + ••• + k^X r + k r ± x Xp ~ 0 

J j» AT, • ^ X u X 2 *.*X r r JJ*+ ^Sj: X p j* k r+1 , A ^ o. o! u / 
£>W*sJ J*±^S j» oLpai »-u j. ^ JT jv^il j£* 4j\J ,v r+1 . A. r+2 A - ; ^ (w-r) Jl > 

A^, A 2 At- . 

J*fc-/*1j Jjll JpUjVI oT ^I^JI ^ b\ .[A : 0] JfcJL Si^-ll .* y ^ 3 m -n Uoa* ( j\x^\ ) 

^i = [2,3,l.-l] ^i = [l.2,-3,4] 

^=[2,3,1,-2] M j = [3. -1.2.1] O 

* 3 = [4,6,2, -3] AT 3 = [ 1 , -5,8, -7] 



12-34 
3-121 
1-5 8-7 



4> ^i^All jj ( I ) 



i 0. 



1 2 -3 
3 -1 2 
1 -5 8 

jil j^Ci - 14,7, -7 >JI Jl^l j. 



1 2 
3 -1 



A 



j! X 2 y X x JJ \J*± 



2 -1 
2 -2 



0. 



2-113 
2-213 
4-326 



2 3 1-1 
2 3 1-2 
4 6 2 -3T 



12 3 
1 = 0; 
2 3 



JA J 2,2-2 J! 



' >' j fc y 



2 -2 1 
4-3 2 



j jj^Ji ^LJ Uil >l coUUll <jI 



X\ V. + V.. 
OLdOJI ^ .^jLJI *l y}\ ^ u,La, P 4 (2.3,4) 



2A' ] 4 2.^ - 2^ n = 0 
^(l.l.l), P 2 (l,2,3), £,(3,1,2), ^ - t 

x y z 1 
1111 
12 3 1 
0 0 0 1 



(0 



= x - 2y + z = o 



9 


3 


4 


1 




2 


3 


4 


0 


1 


1 


1 


1 




1 


1 


1 


0 


1 


2 


3 


1 




1 


2 


3 


0 


0 


0 


0 


1 




0 


0 


0 


1 



2 3 4 
1 1 1 
1 2 3 



2 3 4 
1 1 1 

1 2 3 



jl ^ li* 01 71 j 4*51 j P 4 ul ^1 



■ J^"^ 0 4JLII j ^jl^JI X m + X J^i/ulj*^ - 1 
^ to n 

t=i t=i t=i 

ot^l ii^i^i oji ji ^ Lk^ ikJ^ (9.2) ^tpdLI j^Sj JJ j\SJ\j r j^UI J, yJI u! ™ V 

. m>r ^ r SJj (9.5) 
/ fj\ & ^1 C >J (9.5) j . Ui* (9.4) o\j Li^ 1^ m jl jl >; : ^u^i 

(9.4) j c ^ ^ if ,...s 2 j jWI jt-Jl v > >U j 5, j Jj^l ^Jt J^u 



* x = [2.1.3.2.-1] X 1 

* X 2 = [4.2.1.-2.3] X 2 

X 3 = [0,0.5.6.-5] ' * 3 

-V 4 = [6,3.-1.-6.7] * 4 

X 3 = 2^ - X Q ( ^ X 3 
K A = 2X 2 -X X X A 

? F > n oii « J LL». itis— i^u /i jiff iiLJL - \ 

o& cA^\ M F X t = aXj j\ X { - Xj . uf (2.9) j oiT »M J ^ - i • 

0 , r ;L»i <if ; n ji ji^^jt yell ^ LUl o*^ w X v~ J ol - * > 

*3 = [l+2£.l-i.2-*] j X t = + * 2 = [i.-i.i-/], : jt^(l)_> T 

. o^l jl^l Ji. Jc JUL ^ i jii-l *U^» Ji^ > LU. 
*tt=- X 3 = [o.l-2i\2-£] J *i=[l.l+i.i] * 2 = [i.-i.l-i] jt ^ ( v ) 

, aSJ.\ jlj^l JJU- J* -<LS^J V*^ 1 J*- Jf Q*+ 

/i = - 3x 2 + 4x 3 - 2x 4 £ = 3jCl _ Xq + 2 * 3 + x 4 

/ 2 = 3* x + 2x 2 - 2* 3 + 5x 4 y 2 = 2x x + 3x 2 - x 3 + 2x A ( ' ) 

/ 3 = 5*! - * 2 + 2x 3 + x 4 / n = 5xi _ g %2 + sx 3 - x 4 

3/i - 2/ 2 - / a = 0 ( ' ) ^1 
(7 = J 2 m\ « n n ~ 1 





°10 


a ll ■ 










• a 2n 






• 





■ ^jL-i t j$U LL^ i_S"\7 /li c LLt SU,. jcJUl j^^l j. , JT v^lT til - i 0 

P 2 = x 3 + 2* 2 - 3* + 1 ( v ) /» 2 = 2x 2 - 6x + 4 , i ) 

P 3 = * 4 +2x 3 _ x 2 + x + 2 P 3 = x 3 _2x 2 + x 

Pi + P 2 - 2P 3 =0 (v) 2P i * P? - 2P 3 = o ( 1 ) v l >i 



= El.2.1] 

» [2.1.4] 

= [4,5.6] 

= [1.8.-3] 

+ X 2 
f)X^ — *2iXf^ 



*i = [2.-1.3.2] 
= [1.3.4.2] 
5.2.2] 



(-) Xq 

X a = [3 



( ') 



At 



o 6 c 

olj * yu»T « /ic A/ t Af 2 M$ ol# jrt.,rrl I jt J»-V ) . 3 ^-uJl ^» ji^^ <J j olj 



e f g h 
p q s t 



m x 



0 3 3 
3 0 6 
0 4 3 



2 1 3 

3 4 2 
2 2 1 



1 2 3 
3 2 4 
1 3 2 



[? °[ lP °J l° °°\ ° u>jUxJ ^ 2x2 ^ ^ ^ 4:1 ^ " ,A 



y lt y 2 i^. t ul^ *u^, a^, a 2 A n iiV n ji oii oi^dii ^j 1 / 'y - n 

. SU > /J = <J /y ( J«* OtT lilj ) jlT til \>j SUs- 3t * 2 a i7 ,A }' 
J*Ui ^jt P 4 (3,4.5.6) , P x (l . 1 . 1, 1). P 2 (l. 2. 3. 4), P 3 (2 t 2. 2, 2), .: -UliJ* - n 

j! ^ ( v ) 

. ( j^jljK ujs-ll j P 5 (2, 3, 2, 5) ikiJI ^"J. ( - ) 

,4^ + h i A p ~ x + A 2 ^^" 2 + ... + kp^A + kpl = 0 

. F & 3lj»t ^ ^ 

. ^ aUj^i, 1, a, a 2 . a 3 -i" 2 J : jLSj! 

-[!:]«" -[;-!] w -[!!]• "> 

2^ + 27 = 0, (-) ^ 2 -2^+/ = 0 (v) ^ 2 -2^=0, (*) v 1 ^-' 

i4" 1 =i-*A, (-) > j^^J jai^u JT rr aUi ( r ) J - rt 

^ jSLc L 45U ili >j F > ^ uir lit : JjU f o*J A~ x = 21- A, (^) j 



a n*i + <*i2*2 + ... + «*m*n = *i 
a 2i*i + ^22*2 + + <*?n x n = A 2 

Oflii*i + °m2*2 + + Omn*n = A* 



(lO.i) 



o^j^JI £\ jf -b-l ^ jj-kj (10.1) 4* >***J isiLSC ^. y± ^LslU j&c . ^XJb^ ^.^J Sju-I J 



I J1m1u.Aj Jail 



JS^JL (10.1) U^'foViUl^^ilrT jSCjc -^UoU^uJLI >/LUsJ lil 



a ll «12 
°21 «22 



(10.2) 



°2n 

AX = H (103) 



At 



0* 



(10. 1) oV^Ull 5*UI i* > 4^il joJ 

% ^1 



= [A H] 



(10.4) 



^ 1 °2 2 • • • fl 2 n A 2 
jt j& ^ J* <W« ^Is^-Vj (10.1) 5>Lii ibuj ^x* JO y> (10.4) j- ^ JT ) 

j y/ji j_k; (io.4) *>-JlI au^, (lO.l)oV^Ut jj. 



*i + 2* 2 + * 3 

\ 3*i + *2 ~ 2*3 

4*i — 3*2 ~ *3 

2*1 + 4*2 + 2*3 



[-4 ff] = 



"1 


2 


1 


2" 




"1 






2 




"i 




2 


1 


2" 


3 


1 


-2 


1 




0 


-5 


-5 - 


-5 




0 




1 


1 


1 


4 


-3 


-1 


3 




0 


-11 


-5 - 


-5 




0 




11 


-5 


-5 


.2 


4 


2 


4. 




.0 


0 


0 


o. 




.0 




0 


0 


0. 












"1 


0 - 


1 0' 










r 
















0 


1 


1 1 




6 


i 


0 


0 
















0 


0 


1 1 




0 


0 


1 


1 
















.0 


0 


0 0. 




.0 


0 


0 


0. 







Ji M #1 ol»lL;li C .Jisai ^1 J^UUI L*lSCi JI (10.1) i^»JI ,4 o^UI J> Ux» 

j^t ji ^ r C J j9l r JI J»>JI uli r ^ /l Vj = [k l ,k 2 ,...,k m ] < ^- [CK]d[ oJ> 

'V+ 1' 2 *Jn sjui >ui JJVju ( 9 J^ill j o jl jjl Ipi ^ ;i :■ : *j 4 • *j 2 *j r oi >dl 

&lt ^2» » ^V' Jr» j 

^ ^jW^ 1 J.j uii>u (lo.i) jl ^ li* ou jfc r<( _ 1 = A r+2 « ... = fc m = o, jit iij 
J^u w^i;>ui»^uL' ^ jSUj y^i^ ^> r+1 , A r+2 * w> 

Oxi + 0*2 + - + 0iC n s fe t ^ 0 



( UjU- ) iUiLu (10.1) 4* jf ^ l-u j 



0^ ^ J-*U4I o* (n-r) jL^t ^ t „ > r ^ r ^ o)3 ( 10 ^ j - II 

' sA^ 1 |<i*H* (n-r) Jl .ii J*j Ul*_, . r ijU. VjoIS vM* r Jl >Wl o^uU* 

*i + 2* 2 - 3x 3 - 4*4 - 6 
x x + 3x 2 + % g _ 2x 4 = 4 
+ 5* 2 - 2* 3 - 5* 4 = 10 



[A H] 



O^SL (14) O^Ui! : r Jti« 



-3 


-4 


6 




1 


2 


-3 


-4 


6~ 




1 


0 - 


11 


-8 


10 


1 


-2 


4 




0 


1 


4 


2 


-2 




0 


1 


4 


2 


-2 


-2 


-5 


10_ 




0 


1 


4 


3 


-2 




0 


0 


0 


1 


0 










1 


0 


-11 


0 


10~ 




















0 


1 


4 


0 


-2 




K] 
















0 


0 


0 


1 


0 













x 3 =tf ul>,iJ . x 4 =0, f CAT ] j. ^ Ljt ^, UjU n - r ~ 4-3 = 1 ^ f UI 

(£^T -2 - 4a ^ x, = 10 -h 1 la w ^L^-l ^ a i->. 

x 2 = 10 + 11a, * 2 = -2-4a,* 3 =a,;t 4 -0 ^^j-^ f J^ ^>^iJ 
* = [lO + llo, -2-4a, a, o] r . jl 

.ii uir ui, . f ji ^ jj-iii. ( , jul. ) ^ f ^ «^ air iy 

ojSL U^l jSJj . F ijL^vt pill o ^1 \>\ ^ fj^ J^i ^ M ( r Jli. ) J>UI ^ ^ 



n n 



Al 



. | ^ | ^ 0 olT iy rf l /i 5, jL- A coLUI 

V* J-^ jl 4i>^J ,(i = 1, 2 fi) Aj >^L . j*\ f SJteU f lai^L J J^l ( I ) 

: -l^IJJJL-A bji AX = ^^loli | /I j ^£ 0 * 



00,5) 



i 4JULI 



+ x 2 + 5x 3 + x 4 
3xj + 6x 2 — 2x 3 + x 4 

2*! + 2*2 + 2*3 - 3*4 



kl 



kl = 



5 


1 


5 


1 


-1 


1 


-3 


-4 


8 


6 


-2 


1 


2 


2 


2 


-3 



= -240 



2 1 
1 1 

3 6 



5 1 
-3 -4 
-2 1 



2 2 2 -3 



= -120, 



2 15 1 

1 1-1-4 

3 6 8 1 

2 2 2 -3 



= 0 



*3 



-120 



= 0, 



*2 



2 15 5 

1 1-3-1 

3 6-2 8 

2 2 2 2 



2 5 5 1 

1 -1 -3 -4 

3 8-21 

2 2 2 -3 



= -96 



= -24, 



-24 
-120 



-240 
-120 



2 : T jod b 



kl -96 



\A\ -120 5' 

>* AX = H ^j-tUybj&ij A-' J^jtM \A\^0 u IT IS I A 1 J|^b JJ.I ( v ) 
X = A- X H jl /l" 1 -/!* = ^ff (10.6) 



2*! + 3*2 + *g = 9 

*i + 2* 2 + 3*3 = 6 o^UI £rtLU* * jjl* b[ I i JU« 
3*i + *2 + 2*3 = 8 





"2 


3 


f 




/4 = 


1 


2 


3 






.3 


1 


2_ 





AV 



MX = X 



[-1-5 7" 



18 



1 -5 7 
7 1 -5 
-5 7 1 



18 



35 
29 
5 



*i - 35/18. * 2 = 29/18, * 3 = 5/18. . ^ ^,U! 3^ y 0 j£ j 

+ 02*2 + ... + a n x n = 0 UuCl iJ^ULi ol 

(10.7) 

: «J*L1 oV^Utl 4* ^*jf j . iuJUw iii>- iJ^U* 

^ ■ 0 ' (.<«> 

^r-* ^ (10.8) ^V-sUil 4* ^ y4 orsUULI ii^L**. ^Jj jl . 5*JL*^i oV^bu it ^^-J t V n Jl oij> 
*i = * 2 = ... = x n = 0 jl J X=Q J Ji^^j . tc'U 42il^. u^j 5^41 ^ Jli J^j fy4 O] SjuJLI ^*L! LJj 

j*\ £ 54*1* flai^b (10.8) oV^Ull a^j^ ^jU. /i J- /7 ijL- A Vj ^if 

r j> A Vj ISIj . J*ii 43LJI JJJ djSLj x ± = x 2 = ... = x n = 0 y J- ^ 

■ ^ J*j . >*^J ^j^j^-^j^J? II M n > r 

r j A vj^'j'y t iiLJI y\ Jl iiUNL (10.8) ^j/J jlSJIj f j-*!! J,^JI j! -IV 

n > r 

jm t 4»b)t JJ.I > » ^ 5JaU» « j ^SJ jlSCJI j p^Ji .U^iJI jt - V 

JT Olj LL* ilfc-, (/i-r) t J^UI > 1 U oji n>r r ^ (10,8) 5Jj ^1 -VI 

. Uj! > y> J^l .oi >^ JT uj^ (h- r) Jl >^ ^Sj j> jjy 

-4(^1- ^2) = — 0. j AX 1 =H t AX 2 = H,oj$J> AX = H. '^^J OUJbi o^u X 2 j A r 1 ui ^ >J 

. ax - 0 4»u > >y = ^-^ 2 jl J 

^ = ^ + Z uli^ - //. ^ j^JJ jr p olT lilj ^=0 ^^Ji oL- > Z Olf lii . ^^Jl 
ol li* ^ ^ 4JU AX = 0 ^^-J f UI JJJ >^ Z ol U . AX = H *j+>*J uJ y ^ 

: J AX = // ^^^fJIfldl JJ.I Jt* A}, + Z 



AA 



a ^-.7«...3.r.: ^+ 2 ^2X3 = Ir-^- 11 ^ ^ • ^ ^ UU *" ^ = [0.1.2]'. 
X = [-la.a.ZaY + [O, 1.2]' = [-7a, 1 +o, 2 + 3a]' 

. cJ^I If 



[A H] 



1 1 

2 -1 

3 2 



*i + 
2% x - 



3x 5 = 



1 
2 
3 



1 3 n 

2 6 2 
-3 -9 3 J 



11-21 31 
0 -3 6 0 0 0 
0-1 2-6 -18 0 

10 0 1 3 1 
0 1 -2 0 0 0 
0 0 0 -6 -18 0_ 

"l 0 0 0 0 P 
0 1 -2 0 0 0 
0 0 0 1 3 0 



'11-2 1 3 1 
0 1 -2 0 0 0 
0-1 2-6 -18 0 



0 0 

1 -2 
0 0 



X = [l ( 2a,o,-36,6] r . 



x 4 +3x 5 =0. J x i ~ 1. *2- 2x 3 " 0, Jfc J*j 
JSlUL *i = 1, x 2 = 2a, x 3 = a, x A = -36, x 5 = 6 



x i + x 2 + 2x 3 + x A = 



2x x + 3 



[-1 ffl * 



112 15 
2 3-1-22 
4 5 3 0 7 



4ac x + 5x 2 + 3x 3 



112 1 5 
0 1-5-4 -8 
0 1-5-4 -13 



x 2 - 2x A - 



= 7 

1 0 7 5 13* 
0 1-5-4 -8 
0 0 0 0 -5 



. | i< | ^ o oir (si 

. ^ r = A: U-u* u c [ IK] Ji 

v4A: = AL j AL = H > AK = 7/ uli ^^^J >Tj^ X = L ot dli juu ^^LJ 



«n*i + <*i2*q + .... + a in x n = ^ 

+ 0 22 * 2 + .... + 02 n X n = h 2 



(I) 



°ni*i + «n2*2 + .... + «nn*n = *n 

a^U* w->J /* J- tf/y ^JI >UJ tf, y >^ 1 . : ^ [fl. y ] o^UUit A yj± y^j 

■ >i^ s ?B^ J tf wl js^l ^Ullj v .... . a 2i jyiiJUbULlj . a n j (1) j.J^I 
5 5 5 n 

.2. o{ 1 0t4 1 * 1 + X <H 2 ai 1 x 2 + ... + 2 «tn<*ti*n = ^ *;0U 
t = i t = i t = 1 i-i * * 



A x a 12 .... a ln 

Mil 



A 2 o 22 .... a 2n 



A n a n2 .... a nn 



* 2 = ^„ \A\.%z 



a?x Hq a 23 .... a 2n 



°ni *n a n3 °nn 



Ml 



«11 

o 21 



°i,n-i A i 



a n. n-i 



1 3xj + 6x 2 - 2x 3 + x 4 = 
2x x + 2% 2 + 2x 3 - 3x 4 = 



5 
-1 
8 
2 



( r JdJ 



jit 



120 



*120 120 0 -12tf 
-69 -73 17 80 
-15 -35 -5 40 
. 24 8 8 -40. 



2 15 1 

1 1-3-4 

3 6-2 1 

2 2 2 -3 



» ja.,rti 1 ^ jSsa* jj 





" 120 


120 


0 


-120' 


5" 




' 2 


1 


-69 


-73 


17 


80 


-1 




1/5 


120 


-15 


-35 


-5 


40 


8 




0 




24 


8 


8 


-40_ 


. 2. 




.4/5 



*2 



*3 + *4 = 0 



«i + 3x 2 + 2x 3 + 4x 4 = 0 . 



\2x x 





"l l 


1 i o" 




" 1 


1 


1 


1 


O" 




"llll 


O" 


u h] = : 


1 3 


2 4 0 




0 


2 


1 


3 


0 




0 2 13 


0 




2 0 


1 -1 0 




0 - 


-2 


-1 - 


-3 


0 




0 0 0 0 


0 




1 1 


1 i o" 




"1 0 


3 


1 

- 2 


0* 












0 1 


k § o 




0 1 


5 


1 
2 


0 












0 0 


0 0 0 




0 0 


0 


0 


0 














+ 56 , Xq 










~ a , 


*4 


= 6. 


jj* AP J-*^ 1 





: Jail 



— - ^ n — r = 4—2 - 2 M }~**~ 2 c$ ji— J /4 is^jL-JJ j jl U j 
x a - — 1, * ? = -3, x 3 = 3, x 4 = 1 j - 0, %q - -2, x 3 - 1, x 4 = 1 



AX = 0 (A*X = 0). ^j~>J > ^ /* ^ ( >jyf ) ^ J iiil^l cnLUI jli I >4 ; - 0 jl u 

X 2 = a^. > j( ^ T 2 ^-T^ ) A j* >T( ^> ) 

p — H jli F je. n j iUz— iia^ \j n > Wl J^j- AW ^/l, ■ * * » /fl! ^ ^1 *^ O*^ ~ A 



X (7= 1.2 p) 



t=i 



. p > r r j> m y p I*- jail j [ ] ^^-all Uj ( Jai* cJtT i jl j ) cJlT lii l^i 4 Lli>. ^ 

: 4i">Ut Ji^ j T jLL*l 



n P 

1=1 j = i ■/ v 1 

^ikj U oU UU^ ;U-...., _JI ot U 

<ib" > >- X^ijtj = 0 V^f /> —II oli iJUs, SbL. W — I! JjSO IV i^iJI Uijj j^lj 
- /» r J r j* [ ty* 1 VJ ( o\f ) ulT til Jli, * =[o 1( a 2 a^]' 

a" S = [by] ? H**-*- Up -u-^j j*^ . ;iU « i*- jjl ^ = [ a y J of ^ >J - i 

. AB = 0 j^Sj^/i ^joil 

: AB t = 0 jScJ j oli-iUI oi* j*;Jb-lj^I jet! 

a 11 6 1 t + o 12 6 2t + ... + a ln 6 nt = 0 
a 2i frit + 022^2 1 + ... + a 2n A n £ = 0 



a m*it + °n2*2t + + <*nn b nt 



± AB X = 0, AB 2 = o, ... j&Uj - ^ j^llUJl*^ 6 lt ,6 at +Ubf J|| ^^^J oli ;iU 4 o^UU^U ot U 





*i + 


* 2 


+ 


*3 


= 4 


1 


2x t + 






2*3 


= 3 




*i + 


7*2 






= 5 


*1 


+ * 2 


+ *3 


+ 


*4 : 


0 




+ * 2 


+ *3 




*4 : 


4 


*i 


+ * 2 


- *3 


+ 


*4 : 


= -4 


*i 


~ *2 


+ * 3 


+ 


*A = 


2 



( r ) *i - 2* 2 + * 3 - 3 x 4 = \ ( i ) 



( x 1 + * 2 + 
I 2*! + 5x 2 - 



*3 = 4 
2*s = 3 



= 1 + 2a - 6 + 3c, x 2 = a, jc 3 = 6, x 4 = c ()) . I ;j ^( 
Xl = -7a/3 + 17/3 ( x 2 = *a/3 - 5/3, x 3 = a ( v ) 
*i = -* 2 = 1» *g - -*4 " 2 ( ^ ) 



!*1 + 2*2 + 3* 3 = 0 

2x x + * 2 + 3*3 = 0 ( - ) 

3xt + 2* 2 + x 3 = 0 

4*! - * 2 + 2* 3 + x A - 0 

2* a + 3x 2 - * 3 - 2* 4 = 0 ( j ) 

7 x Q - 4* 3 - 5x 4 = 0 

2*! - 11*2 + 7*3 + 8* 4 = 0 



( *i - 2* 2 + 
(2* t + 5*2 + 



3*3 
6*3 



= 0 



. (') 



2*! - *2 + 3*3 
3*! + 2*2 + * 3 
*! - 4*2 + 5*3 



= 0 



o (-) 

0 



*l = -3a, X2 = 0, * 3 = a ( I ) 

x l = ~ X Q = _x 3 ~ a (v) 

--a + -6, *o = a, **> = - a - - 6, x A - b ( -> ) 
8 8 4 4 



V ! > \ * ^ Lil ^ ( ^ ) 6 jl* - \ r 

c.ii&t til — \r 

J 



1 1 2 

2 2 4 

3 3 6 



.A 



LL^ ikJ ( L^xj^ I ) ^ ( Um JjlT li! j ) c-ilT li* SiU J jSi 4» ^.a. jl j*y 

- 1 0' yiJ 3 /7 Oli l~jU*X. iH*- /I 4P AX = 0 jSii — t a 

/iAf - 0 JJ >- ^ > w*^;' [aii, oti 2 . .... &i n V - , *- u - J e?>^ j***z*dJ 



J 2*! + 3* 2 + 
^ 2* a - * 2 + 



j i 2*i + 3*2 - * 3 = 0 ( x i - 2*2 + 

) 3*! - 4*2 + 2*3 = 0 ' I 2x x + 5*2 + 



3*3 = 0 
6*3 = 0 



JI ^1 : 



(') 



4*3 = 0 ( 
6*3 = 0 

JI ^LuJ Uil^l o*.Ull a»- |r o*! + 0*2 + 0* 3 = 0 ibUJ ( 1 ) 

"l -2 3 
2 5 6 
0 0 0 

[lla,^2a t -4a]' ( ^ ) [2a ) -7a,-17a] , ,(^)[3a,0 ( -a] T 1 J x x = -27 a, x Q = 0, * 3 - 9a ( » ) : i,^! 

1 0 b 13 6 14 6 15 cj 
0 1 6 2 3 b 24 . 6 2 5 c 2 
u 0 0 0 0 0 0 _ 

x 4 = I ^ x 3 = I , x 4 = jc 5 = 0 Jli jbii j = // J Aj = [c lf c 2 , 0, 0, o] ! 
J>LI J{ j> y X* j X z j X 2 tf >t V>- Jtfi x 3 - jc 4 = 0 x 5 = I f jr^I j jc 3 = jc 5 - 0 t 

r * jjfi 5 - 2 + I = 4 



ijLjtl s 1( s 2 , 5 3^ 4 ^JlT lit 4 Ji-I ^* y 01, *i+*2+S3+s 4 = 1. (i) ( Jo5i OlT lit j ) Olf tjl 

.AX = // (/) 4j^ulL, 

Cl ^ C2 = 0 ot^>lj IV SJULI ^jjl : J>Ujt . VI o^kJljA^ - n 

ri + r 2 ^ p. ou ^(^ = 0 0^, ^ r 2 

t r >- J-> ^ ii^A^a- J ; 4iT J* Ji£ 2 V ^( ) 4X5 4>-j-lJI Oti ^ = [ a iJ i * J*^^ Jl^L - t\ 
<*3j = />31 a lj + P32°2j. °4j = PAl a lj + PA2 a Q j* U-Lp 0 ^SL* LL>- 



</ = 1.2 5). 



1 


°3S | 




<*iq a \s\ 


a ic7 


a is 


1 a *<7 


a 4S l 




a 3Q a 3S| 


a 2ty 


a 2S 



T ^ iliJll J o jl ijyiJt 0U jj 



-a 



r t 



(-) <*{; a fcfe = a {fe a hjf ( i ) 

(h,i,j,k = 1, 2 n). : 



o? 



I 5 



//J 



1 0 0 0 0 

0 10 0 0 

0 0 10 0 

0 0 0 1 0 

0 0 0 0 1 

0 0 0 0 0 



1 


1 


1 


1 


4 


1 


2 


3 


-4 


2 


2 


1 


1 


2 


6 


3 


2 


-1 


-1 


3 


1 


2 


2 


-2 


4 


2 


3 


-3 


1 


1 



01 



0*-H 



Y t 



. iiil ji+ 0 ^Ssj 4p j-^' 0U Lk>- 
? >' J^^j^r r & ^jh^t ^ . r W^j Uif y+ AX ~ H cJlT lit - t o 

J-I^*JI vyLMl jl ^jilj V /? J 4-JL>^. ^ iliU* W Jt \A ^Lll ill L* ^tb; - Y1 

AX = H 1* j^Jl J-l >JI '4jA^i j s^-ull ^LaJ cJlT 131 -ul Jp jJ ^SU iliSj r sj-I^ Vj 

0U l LU>- SU"...* 

Jf = + + ... + 5 n . r+ i^n-r+i 

n-r+i 



of 0*^ 



[2 1 3|L 
1 2 3|[*3_ 



= y = 



AX = E i% (i ~ l, 2 n). ^ >- jl ^/Jj sSLi n if jj iu^. i^i-** ,4 j&J - r • 

% S n ]. 43ji^til JA*- 

,4* = £ i( (i = 1,2 m). j ^ 5 4 . jl ^^J^ A2>w mxn A ^ - r\ 

o'i' Iji . ^LT>t ^ j, JT ^Uj jUJI / ^ oiS ^ ^LJ ^ m ^ <^ 

* = [*l.A 2 M 

/tiSi + ^2^2 + ... + k n S n 

/4 A' == K <<- >*>*-Jl j 



^ J JIT lil W ^ S^b iiii. F > 3>< ll, iS^ „ Jl oli o^il ^ ^ ^ ■ , 

J v > j-u iir tii u_i i ^ jiAir ^ au. ^ o >s jiii, ^ . .j. ^ ^ * t ^ 



: gji ( oujui ) ^r.^i jr ^ ju f > ^ „ ^ ^ JSS - 

W ■ ^ + k 9 X, + - + (1 1.1) 

' t!> » J^ 1 u- ( v ) j ( i ) j -i^i >^ o. ^ j! ^ jit. . f > ^ui h> j. 

n Jl li ^1 .iSs n 1\ oli ol«ai ^ ^ (M.l) JS^JI ^ JT '^i^i ^ 

.( U*U*lUl>UJ (11.1) t'^'^J.^Ify^^.^ 
f > « *JI j. UU:J Ul > ^ F > iT^ „ II oli ol^ai j£j F„(F) iJO jl 

c-ir . «pui t'^i ( ) ^ , jLdi j o.iyi ( i ) ji j, 

• VJF) o> Wf> CtjSk (11.1) U^' ^ j.i > ju l/^F) Jl .\\, .v ? . v 

i~ JT/ ( I ) jic lil l^i ^> n o.i .Yj. .V ? Y.^slu o] K ^ 

" d tSJj^ c' jJ *J J Ji-^J (11.1)^ ^_T y - ^ |/ ^ ^ (^j v J, 



: T JlU 

j& -s >[«.*.cr^jr j; . 5= ^ 3 (Jf)4Pun^>n juyi x 4= [3.2.1]'- * 3 » [1.3.2]; 

: Jj ^ j^cJI 

n + X2 + Xs + 3y 4 
ri^i + y^s + y 3 V 3 + y*X 4 = Xi + 2y 2 + 3y 3 + 2y 4 

y x + 3r-2 + 2y 3 + y 4 

If Ui ^V^Uit Jlij 
Xi + ya + ya + 3y 4 = « 
n + 2y 2 + 3y 3 + 2y 4 * fe ^ 
yj. + 3y 2 + 2y 3 + y 4 = c 

5* - »^ v A\, ^2-, A^j, A^ 4 o.^ -l I o ^5^7 j <i> I jju 

^ 5 J- ( * ) y>r jUJ^ Jk\ } X { j\ 

. OLLi*- aba* k j h hXi + kXf, jxdi 

. j-i- ^ // ^ hx a jsoji j- ^ / ^ s j. ( 1 j^'t ) L*>. > jf 4 o^ii jj^ 



I \ m ill j ^L-^yi 

• jjx-, (a, 6, c) jLuf tf*? U Ul> ^Ui ^1 ^ ; y yy| o.4JLI ^ j < K jlJ >J j& tL* <LfcUI ol^i , 

. ^1 >ll lai uu! ^u; tL. ;U:..„. 

: r Jii* 

: S fa.fc.c]' J ^ <u'<, r 5 jJ/ r JLdl j' X t . X 2 . Xs ol^LI 6i 

Vi + y^ + ys" 

yi*i + y2^2 + >3^3 * yi + 2y 2 + 3y 3 

71 + 3y 2 + 2y 3 

!yi+ y2+ yg = « 
yi + 2y 2 + 3y 3 = & , icUl oVoLLI ol 
yi + 3y 2 + 2ya = c 

. X x X 2 1* -c-L-t t^JUl r 



. vUl (/«-/- ) Jl ^ <*iJI K^(F) £1 >JI Jdy 

r - Y ord^l j ^ 

: i^u ^lobjis ji u oi 

*Mj v ni F ) o* ^ ^J^r « ^lit^ n > m m j» X^X^....X m jlf li>l .II 

- ^nCO t^u*^^" ^1.^2. .-..^n °> 

1^ /? ji ju f > tu. aub—j ^ /?oiii^ w > w ^ mt/ x 1( * 2 ^ ^jir iii .111 



2 s ij X i (/= 1.2.....P) 
t=i v 1 

p > r i,*. r ^ [ Jy- ] «>-all iJj cJo" I jl p oj£i Lx<. t J m < p I jl l^i LL». j ^Si 



ol^l oli 1 F > v> « -^'i ^, X 2 A" n ol^l cJlT lil .rv 

SiLft > [ay] ( J«i v^lT lil j ) cJlT lij Jj& y. = j j.j (t = 1.2....;n) 

7 = 1 ■ 

: AiaU^I Aw Jail OUI >11 

jr ( ui uir lii^ oir iii y ^ik. ou>; i^u k^f) ,> o^j»- o^ ^ jit iii 

: fcktfjj ^>>ax» 

a- jr+ y jr ^ ,>pI>ji j,> ^j^c^ ^ j^lci ^fci> K n V). , 

• y^F) yJ± *> >sj t*>*i i}j v-i t}j u» at o-j f;V) v> ^ ) 

• O^M' Oi-** £j*f > o^Lf 1 o;' 1 ^ t'^ 5 ■ U?I1 Lj « 

ojil^ll jj> 05. ITj^L. Lpi. Jf olT lil jjil >JI jjJi. ju 5TjLtit ol^l JT jju.U'l ^il _> ^fctk, 
g\} aX + bY OU jijjTAll jjil>JI j*. jjT^ Y } X olT Iii dliT, Ujt 'JJ^ a X Oli 

jrwi j ^iil yiJl (J-Uj ^U^i Jb JjV ^LUlJl y JUj 

h + k = j + t oli K^(F) ^ISj K^(F) t ^r lf(F) j 0*l>J olT lil .V 

: t 

. 5 w 2 j oli S jIj! j^II olfjdll .a» ot Lc j ( dli j*^ ) .jjiU^* j* n 2 j w, U of 




, ( /4 ) A h jJL#> N A }* d >y cJ-^l j j^JI 'a* 

^,^2,...,^^ iU=_ ^ N A LA = 0 i*^! oU ^ iyi^ ^ cJlT lil .VI 

r, + = * (11.2) 

r /<fl > r A + r B - a 
N AB>N 4 , N AB >N B (U.3) 
% < fy + /V s 

= [1,0,0 0]'. E 2 = [0,1,0 0] , ..... En** [0,0,0 l]' 

n 

X = 2 x{E{ - x 1 E 1 + X2£ 2 + ... + x n E n 



i=i 



X = [Z lt Z 2 Z n ]X^ = Z-^ (11.4) 

JT Z = [ 1,2,3J" Olfj^F)^! ^Z 1= [2.-1.3]'. Z 2 = [1.2.-1]'. Z 3 = [i. -i, -i ]'cJlT 1*1 



[Z lf Z 2 . Z 3 ]Xz 



2 


1 


1 




1 




7 


-1 


2 


-1 




2 




0 


3 


-1 


-1 




3 




-2 



[7.0.-2]' 



: 0j£ i-* [ b lJ b 2J ... J b„ I' ol^yi^ f„ (f) J E, ^ 

X = [IF,,^ W n ]X u = W • Xj/ (11,5) 

X = Z-X 7 = W-X w J (11.5) j (11.4) j. gz-i 

x„ = ir _1 .z.^ = px z (ii.6) *■ 

•»-->. «!J» £ly«l 'j* jc-i-^ 5-JJli l' n (^) t 1 ^ 1 •>• *h> >X Z CJIT lil VIII 

-*H> = P X z vUj^ (-\-\ i) <>— L— "Sfl JJ^ J£*» S_« P «*U > 



oLT^ tp^. jlXu 4^ J j ^ jr^i. J fj^f- K 4 (F) ^ 

1 3 1 

2 4 0 
2 4 0 
1 3 1 

liy, afc_ Uj>U j^z, jl ^! ( F) Wt ttl > jJji-j Ll* * 3 = [ 1. 0, 0, 1 ]' , 



*i = [1.2,2, 1]'. X 2 = [3.4,4,3]',^t4*a» jU 2 ^jU 



i ja.,rtU <J j jl It — 



^ = [4,3,2.-1]'. v ^ = [1,1,1,0]'. olp^il oU ^1*11 v^ 1 ^ 



14 2 4 
13 12 
12 0 0 
0 -1 -1 -2 

. KjCF) tpl>^ L^lj W 5U-V^ 4 = [4,2.0,-2]'--^ = [2.1.0.-1] 



JIT 2 c JTj jl * 5 = [o.lrO.O]' j * 4 = [l. O.O.O]' t JTatJr^U^slI W LJ ot b£c 

.S-Ulv^lj. | ^^ 2 ,A- 6 ,JT 7 ] , | A^^A^ | jci^o^ &jx 7 = [1,3.6.8]' J *e = [1.2.3.4]' 
ol^ ^-[1,2.1]'. * 2 =[1,2,3]'. A3 -[3.6.5]'. ^ = [0.0,1]', - [ 1.2.5] ^ - - 

. oUbLku K t j y 2 ^r^u - -uyi jj^]:, A', jr 2 jr 3 j^ii J . k 3 (F) 

2 -u; UU'I Ui > jJ^ ^ 01 U>j A^ - 2 A^ + Z 2 trt j^Li^ X 2 j X x o\ V jt Ji^*J 

fll^ +6y 2 J jl jw£ , Y 1 = £ A 2 - i* lt y 2 = 2A 2 - A x ; ^ = Y u - 4^. A 2 = - 2Y t . Jii ju, 
cA', +rfX 2 4>^- J ut Lf'li «e>JL j 2^3^) cr (ia + 26)* 2 - + ^ 2 V3(F) j- 

. j^li^ j^1>JI ddl&M 2» / 3(^)cr (c + rf)y 2 - (4c + 2^ *~ ^ 1^3^) 
X 2 = [3A-2r^ 2 = [ K-IJ]^>^L-J>l (F) j til, X -_. | x 2 jc 3 X OiT lij ( 1 ) - n 



1 3 
•1 4 
1 -2 



- -2x x + + 7«g s 0. 



X 2 ~[lfi,-2AY jX^llJXlfjH^^^ V\{F) ^i>J(j Uiij A' = [x x x 2 x$x A X olf lit ( v ) 



*i 1 1 

«2 1 0 

*3 2 -2 



- - 2x x + 4x 2 - Xg = 0 ^ OJ* 



1 1 
1 0 



*1 1 1 

* 2 i o 

*b 2 -2 

x A 3 1 



JU 



*i 1- 1 

*2 1 0 

x A 3 1 



- *! + 2%2 - * 4 = 0 . J 



( n-k ) ^ ^ f J^LLi jr T <^^J j£c V k n (F) j-1 > JT jl JJUJ .i» oj 

^ ' * ^nV) -• ^(^ ^^^^jl^r K\F) > V n \F) jlTlil*t^-v 

jjSLj v k n s o\j V k n {F) j. J> V h n (F) ii), ^ joLi r = A ot ^ >j 

^ . n i>JI VfoF). J iJ^. X,jX 2J ...jX, JJj k>t ,h > t jl Jli . 

^ ir j-i^ji ^,jv 2 Xt .Y Ul y h ^ ^.^ y h 



K* (F) ^.^ 2 ^.Z t+1 Z fe ^(jjj 



t 

2 a 

i=i 



% Xi + .2 a^^ + 2 friZi = 0 



i=t+i 



(11.4) 



2 A^ + 2 



t ft 



(11.4)0- j 



*J LU * 2 =[M.l]' j ^ = [1,2.3]' ^ ^1 i^(^) ^"V 1 £M1 j£J - A 
n i 1 3 l] 

^LS> ul Lc . <J Lu! K 2 = [l.o.l]' ^ ^ = [3.1.2]' ^ ^ 2 V \(F) 



2 110 

3 12 1 



3c l 



!a + 6 - 
2" + 6 - 
3a + b - 2c = 1 

. jjTill^l^lS^U [3.2,1 r^fultiJjbfj^Ui'l^^U;^ a.Y 1 + 6.V 9 = [ -1.-2/3.-1 3 1' J J 



113 3 

0 2 2 4 

10 2 1 

113 3 



( x 2 + x s + 2*4. =0 

. [2,1.-1,0]' j [1,2,0,-1 f : L^^loiit^j^i^ ,4 vyu+A 



ol,. 



o o 



t£i)l 



a* 



■ r AB ^ r A + r B -» ^ ^ AB VJ j^Sj o-^ 1 J-^ 1 < • ij ' u - 1 ^ • vUl ^ >i-ll .^Si 

JO^. vi^: g onSU jji ulsi^i-u jil j^jJ J'JJl j,U\ jSJj\ j. c~J A oi t dli a« t ^ >J 

( ? 13UL ) ^5 rP 1 > tjL- ^/IQfi v'j ts." JS^I Jli 

1 = [1.1.0]', ^) o^^.J-^^j-^r^ ■ E ^USO Ij^, ,V-= [1.2.1.]' ^'L&J- <\ 

Z a = [1,1. 1J'. ^ Z 2 = [1,0,1] 



a = 0. 6 = —1,1 



a + & + 


c = I 


1 




1 




r i 
1 




1 


a + 


c = 2 £^ 


2 


= a 


1 


+ 6 


0 


+ c 


1 


6 + 


C =: 1 


1 




0 




1 




1 



s ^J(I)JJ.I 

^ ,V = aZ x + 6Z 2 -+ cZ 3 , (i) 
Z ^LtAJl^ ^ = [0.-1.2]'. ojij c = 2. 
: V = [Z lt Z 2 ,Z 3 ]^ = z^, JS^JL (i) iUT oUb ( v ) JH 

1 0.-1.2]' 



x 7i = z * 



1 0 -1 
1 -1 0 

-1 1 1 



^ h.o.i]'. z- 3 = [i,i,i]' • z x = [i.i.or. ^^J^ x ^lou^ir x w j x z >>i - \ r 

~ />* z /> ^ ri = [l>lf2ri r 2 =[2,2,ir. * 3 =[l.2.2]'.' 



IT" 1 = I 
3 



" 2 -3 


2 




1 2 l" 




1 1 l" 




2 0 


-1 


J w = 


1 2 2 


. , Z = [Z lt Z 2 ,Z 3 ] = 


1 0 1 




-3 3 


0 




2 1 2 




0 1 1 





-1 4 1 
2 1 1 

0-3 0 



L$' U« 



x l = *2 = *3 = *4 Jll Ol^l ^ ( I ) 

*i = * 2 • *g = 2x 4 . LJ. d JJI ol«^d! ^ (^) 
x 4 = 0 L^u^Jilol^l^ r ( r ) 
x t - 1 I — i o j$L JJI olpdLI (.>) 
jUl *!. * 2 . x;,. x 4 j^LJJtoL^l^ ( A ) 
• y>r ^l*l> ( a ) j ( ^ ) tfLT : s 



t iiQlj^l Kj(F) ^lT [2.3.3.2]- j [1.1. 1,1]' ^ *j> - U 
(-) [1,2,3.4]' . ( v ) [5.4.3,2.1]', (1) 



tl.1.1,1]' 
[3.4.5.6]' 
[1.2.3.4]' 
[1.0.-1.-2]' 



[l.l.0.-l]' 
[1,2,3.4]' . 
[2.3.3.3]' 



[1.2.3.4.5]' 
[5.4.3,2.1]', 
[l.l.l.l.l]' 



1.T 



r = 2 ( r ) ' M ' ( I ) : v'j-^l 
n = [9.5.-1 T'jl+S* 1 .AJji rfill -Jli jVJI jUj, ^ 2 = [3.4.-2]' j Y 1= [1,-1.1 ot ^ - n 

y 2 = [-17.-11.3] j 

= [-2.2.-2]' -d* ^411 jl^. V ^ = [ 3 .4._ 2 ]' j ^ = [l.-l.l ]' j*^ 1 ^ ( v) 

y? = [4.3.1]' ■» 
y = 2 a iXi = 2 i»i : ^Uji 

^Ul t iJUJ F^(J?) £1 oLp^u ^ 1^1 4x4 ir jjOI oli i >-»U ^ - \ a 

. JjpI^JI £UJ j-ly y t >*ll £l> i j Oij^T oil 

. /// o^liiiloUjJ ^iUI J^iJI j a yLii J J«ll oU jJI ^ - \ -1 

[1.0.0.0.0]'. [0.0.0.0.1]'. [1.0.1.0,0]'. [0.0.1.0.0]'. 1 1.0.0,1.1 y-i t 1 -^ 1 ^ y ~ T * 

[l.O.O.O.l]'. [O l.o.l.o]'. [0.1.-2.1.0]'. [l.O. -l.O.l]'. [o.l l.l.o] -1 -d^i! £j >JI -u> olj ^IjJI juJI j» 
- 0^'>" Oi-**,^^ -J^Ji [1.0.2.0.1 ]' J [ 1.0,1.0.1 ]' ^ • £JliH"-»»Jlj» 

: oL^ai^y JT iLJIj^l , z t = [ 1.1 .2 ]'. Z 2 = [2.2.1 ]'. Z 3 = [ 1 .2.2 ]' v-^^ ' ~ n 

[i.i, ir (r> [i,o,i,r (-) iui,or ( «) 

[1/3.1/3.0]' (r) [4/3.1/3.-1]', (-) [-I/3.2/3.0]'. (<) v'j-J;' 

oi^ioiJi^' Zi = [ 01 ,o]'. z,= [1.1. 1]', z 3 = [3.2.1]' j-i-W S-Jii Jrjl - rr 

[0,0,1]' (r) [l,-3,5f(v) [2,-l.or ( « ) 

[-1/2.3/2.-1/2]' (*-) T-6.7.-2]'. (^) [-2.-1.1]' (') ^} 

X W ~P x z ■. «^uJi uiii /> a»y^ii u^i jjtoii ju^ii ^ i—JO Jir ^ Jr w j JIT z ^Soi - rr 
Zj = [0.1.0]'. z, = [1.1,0]', Z 3 = [1.2.3]' Zj = [1,0.0]'. Z 2 = [l.O.l]'. Z 9 = [l.l.l]' , , v 

»i = [1.1.0]'. [l.l.l]', K,= [l.2,l]' ^ »i = [0,1.0]'. «b= [1.2.3]'. » 3 = [l.-l.l]' 

-fill (^) p = if-? 0 ol 0 ^) 

1 0 1 J L 3 2 2J 



2 h j P j ou /ix = £\ . (/ = 1,2, Pj ulT t ji 4jl coil - r i 

t=i j 

W ^ [Al^ Aj'. ^>^J J- 

W = A 1 £' ! + /i 2 £ 2 + + h n E n . : iUjf 

y> j 4*51 j ^5 Sjup? ut y| J Jf >^JI y > >< <i J» j^J Uj:! jjl JS; J»^l! y >JI 





1 


1 


f 




1 


1 


0 


1 


2 


1 


2 


(-) 


0 


1 


-1 


3 


4 


3 


4 




1 


0 


1 



i u,-i,-2r • [1,1.-1,-1 r (v> [1,1 -i,r c) 

% fi + (v) N AB >N A . N AB > N B ( I ) : ol^ - va 

f S J r ^»V(fl .J N AB = " — llflf ' ) : 



til ^U^i jjcl L^LJIj 



-l 



y = [yi.y* * x = [*i.*2 *J' ^ 



7s = ^21*1 + ^22*2 + + <hn*n 



(12.1) 



Y = AX 

J! ^ (O ^ ^ ^ u s jj-e J>„ 7- Jix" (12. 1) ul . F > ^ = [a iy ] 

. JjSO VL*- JWI 4^1 ^ju wi y^Jl Y >T< jS u( ) 

: Y 2 Ji X 2 j Y 2 Jl ^ 4>dil (12.1) cJ^ lilj 

* tf*u)l jlxiil ulT L+. jk7j Jl kX 2 6ji ( I ) 
. Jj^I 10* c-aJI IJd A j a oIojuJI o! jIjuII air L«- ay,+6y 2 Jl aJTx + MT 2 J j£ (v) 



1 1 2 
1 2 5 
1 3 3 







"l 1 


2" 




V 




"12" 


y 




1 2 


5 




0 




27 






1 3 


3 




5 




17 


"l 1 2 












1 2 5 


*2 




0 






_1 3 3_ 


*3 




,5. 







[12.27.17]'. y = [2,0,5]' JU^l (I) 



. «^IJ* X - [2,0,5]' JU^I JT 4~dLI>J— : ( v ) 



1 1 


2 


2 




1 


0 


0 


- 

13/5 




1 2 


5 


0 




0 


1 


0 


11/5 


. X * [13/5.11/5.-7/5]' 


1 3 


3 


5 




0 


0 


I 


-7/5 





OlT lil^Uaj^uj y = [Oii.oai am]' OJi * = [l,Q,...,0]' = E 4 ol (12.1) j L^> lij 

J y = [oij. <*2j. a nj *]'. JU X = £, 

- ji^ 1 ^ ^> ^ ^|>J1 5^1* <L^t J* > U-u* l^J (12.1) JJ*"i Ji^*dl >o - J 

y, uk^oip^.^ jit, ^i^i^i^i^cJir tii^iiu ^^1(12.1) j^'i ^ju 

J^l Ji^l t >4 V^JLI ( J**i cJlf iii j ) cJlT UI \,j iLi > (12.1) JJ-'I J^i 0 >L - II 

: J>L- III ijbJI^^, 

-u, jt J. K*(F) 1*1*1 Ul> j^. ^> JU M (12.1) iU jjil! Jij^JI jj*. -IV 

(12.1) ^-SCt oli t j« A o j& La^ 

ii» ui j . ^uhii y >« u .u1 o'^. ji ^ j> \;\Sj. oj& ji y x> k, y n oi^ii j > 

J Jl ^ifV» y>» £ i ^Lp^l J>. ili >~ ;UI oSUI u! - V 

w=cz J^- lib z ji r *-ai z=^y lib y ^ ji y=^jr ui -vi 

. W JI JT J>_ v = (C/M>X jIj Z d[ X Z = BY = (BA)X M 
J*t-^ij£ Jury. <iU i U«t *Ui~» *£ j. n ol i Lf>w n l^* :j»-I j JT 0 j£s ohc ^£ c-l>«-t I jl — VII 

. jjtt oly y .. Jj Lf..* j J iLi 

^i jrjas ji -I . z ^u'^j Ij^. v^F) i\j4 j~ ji> y r = jl ^ ^ 

j^j, i u J-ill J- VIII i>JI Jl t»UUl . jfrU-l ^.U^l j y z j -^2 olJIa^l Jic" y^ j ^ oT > jkJj 
jjSi i-*: P- X =Q ^ ji Y z =PYz j X W =PX W o P Jili > 

y z = q y*, j ^2 = 0 ^ 

^ = ^ = C" 1 ^^ = Q^AQXg = fl^ jU 

(12.2) 



S^lii! oli^ll ^ ^ ^ . B=^/»-i JSjJb (12.2) iUTodl Q-/»-i J U 

• V^l^oljjjiai^ 5 = SAS- 1 ildjljp 5 = ibfj-ii^j 



1 1 3 
1 2 1 
1 3 2 



[3,0,2]' cJ-» (i) ^ r 1 = [1.2.1]'. ir 2 = [l-i.2]'. w 3 = [i.-i.-i]' 

* w = [1,3,3]' «*sJ JUIaLfV^g'bifjii.! ( r ) . y = ^ 

3 3 0 
1 -2 3 
5 -1 -3 



1 i i 

2 -1 -1 
1 2 -1 



Jl> ulj X w = tf-'Jf = [1,1,1]' : olJI^I W ^LoU ^t, X = [ 3,0,2 ]' «J 01 ( I ) 
Y w - W l Y = [14/3 , 20/9 , 19/9f JS^l W ^LAJ ^ 7= ^ = [9,^7]' ^ * 



36 21 -15 
21 10 -11 
-3 23 -1 



(v) 



Y V = i 
' 9 

















36 


21 


-15 




1 




6 


21 


10 


-11 




3 




2 


-3 


23 


-1 




3 




7 















= [6.2.7]'. ( r ) 



£3 , [3,1,2]' dlE 2 i Yi = [ 1,2,3]' Ji E, ^ y = ^ jj:, j^, 

n = [2,1,3]' 0| 

• X 3 - [4,0,5,r ^ X 2 - [ 3, -1 AT ' JTi - [l,l,ir ol^jdll <L*t (v) 



1 3 2 

2 1 1 

3 2 3 



JU) r 2 = |8,9,!9f ^ J!f 2 JU, Kl - 



1 3 2 

2 1 1 

3 2 3 



= [6.4.8]'. y X x = [1,1, If JUOI ( v ) 

r 3 -[14,13,27]V JT 3 



2 ^ [Y l9 Y Q ] = 



6 8 
4 9 

8 19 



1 3 
1 -1 

1 4 



*ijts nil <S j d\ ( *- ) 



frV-K,^ ,* 3 = Jf.+Jf 2 jI ^,>{Yi,YM j [X U X 29 X 2 ] ^ ojUu jtU* O) 

. 5iU > /4 ( J*ii cJ\f lil j ) cJlT Ijl l^i iU > (12.1) JJ-'I Jjj*^!* -oT - Y 

S V l( .V 2 ,. .A'^LU ai=JLi ^Lpdll i^(i = i.2 pj^- y,-^ jf >> ^XJI >>U 



1 - 1 

2 = A(s l X 1 + Sj.Yj + + spXp) = 0 



\Au- *ijc b£ j. .L-i > LL ^L. Ia» jSLJ j . + s 2 A' 2 + ••• + spXp = 0. jii ;iU j«- ^4 <I>T Lc 

Jl JIT 2 - 1 1, !, If [2, 3, - If Ji *i=[l,0,l]' Jj*: ^ f ^ ^ til - t 

Ia.o^U^TIj £,,£2,^3 ol+^l vWjt[-2,7,-ir Jl AT 3 = [1,2,-1]' 4^1^ [3,0,-2,]' 

I a + 6 + c = 1 

-6 + 2c = 0 ^ ^ 0^1 + 6X9+0^3=^! Lu> iii 
a + 6 - c = 0 

Jdl, >- 1 = -i[2.3.-l]'4[3.0.-2]' + i[-2.7.-l]' = [ 1.2.-2 ]'>» ^ *i = -i*! + * 2 + i* 9 



1 -1 1 

2 3 1 
-2 1 1 



X 7 OlT W - 



1 1 2 

2 2 1 

3 1 2 



-1 4 1 
2 1 1 

o -3 q 

-1 1 -f 

0 0-1 
.21 3, 



-2 14 -6 
7 14 9 
0-9 3 



Jl A ixA ol^ J^: JT^-' Y Ji^iJi ol j (^) iU j* ^ jl ^Jt J^pdl ul ( I ) ^ <iLii J - n 

[-2,-5,-5]' <^ ^ii (^) jr=[i,i,2r ( » ) *tjU aUi j ,j j^i - v 

[-3, -ur (-) [8,5,1 ir (i) 

Y = KI X j Y = I X j Ji^i j&^J - a 

^ ul ou f [2-1 J! £3 j [3,1 A]' Jl £ 2 , [1,2,3]' J] E x ^OJI JJ-'I J^l ^ - ^ 

>W [2,0,2,]' j [1,1, If tLt urJUsUl or^zll Jj*ft j Ji^Ji 

o> x 19 x 29 ....,x n ^i**ai cjit isj *t ^ c iit > (12.1) ot^i - 

. U*. a^v ^jiot ojfc r^,...,/,, 

^l>Ji ^Ut M j^I : ^j! 



1 1 0 

2 3 1 
-2 3 5 



SL^. ol^u^ r 3 -[lA3rjJr 2 -[2,l,2r j ^=[1,1,1]' Lu^iiJLIoL^I ;utoi (^) 

K 3 2 (*) ^ K 3 (*) JUul (*) 



4Am caudal : >a* 



i. JT ju u] ( v ) . iu j, j^di u oi ( i ) jl ^ y = 



1 1 3 
1 2 4 
1 1 3 



[5,7,5,]'-! JjH t'^Jlc^- [3,2,0]', [1,1,1]' jj^JLL Jjll £ ( K )(> 

VII : iijfcJ)^ - U 
J^IJu^dl Z =AX &j j^jjiL\ oL^ai Jp_^* (i=l,2,.../i) K,- i X t : 

Y, Jl £• ^1 Y = B Z j Ei Jl AT, jiJI 



Y = AX = 



1 2 3 
3 2 1 
1 1 1 



X JJ 



: jl* £• j-u^ot,^ * =[i,2,3f <>ai^>- z lS [i.i.o]'. z a = [l.o.i]'. z 3 = [ M .i] 

. Ji^JI U» J-iU A' JU- /= ( 14, 10, 6]'oi (I) 
S Y OL.VI jjfc., .^ = [-2.-1.4]' jjS5 * oLJUJ uli jjjil ^1 Jj UJ lij ( ^) 

Kz = [8,4,2]' 



P = 



1 0 -1 
1 -1 0 

•1 1 1 



= [Zi.Z5.Z3]" 1 ^ Y X =PY j X z = PY o\j ( r ) 



. Q = p 1 = e" 1 ^^ . ji j ( 3 ) 



»2=[4,l,0r ' ^, = [0,-1,2]' ^L&lt^ju y 



y = 



1 1 0 

0 1 1 

1 0 1 



Z ^-L-SU L^i. -sU*" .^Tl .W 3 = [-2,0,-4]' 



2i =[l.-l.l]'. Z 9 =[1.0.-1]'. Z 3 = [1.2.1]'. 



j?> ^ »>-J f -udl £l>« uli i siLi Jiy^il Y = AX J* S cJlT lil - , A 



y = 



1 2 3 

2 4 6 

3 6 9 



X. (»-) \r SlLlI j sjljll ( v ) , T aUl J ( I ) 



[2,1,-ir w (^) 

[3,0,-lf j [2,-1,0]- : -» oJ^li (*)(-) 



1 0 -1 

1 2 1 

2 2 3 



.* ( » ) 



. ij^y^l^Wss [1-1-2]' 



2 2 1 
1 3 1 
1 2 2 



v. (-) 



0 i 0 0 
0 0 10 
0 0 0 1 
-14-6 4 



V. (r) 



l,2,...,/i J JjxJ fij2->.--j n (1=1,2, *) ^ y g =Xj. . y ^ p ^ ^ij^l jj=*I r < 

. P JjaJI 4j jj„A. ( I ) 

. n joJI Ji-LJ vyuA. n\ ^- ji 4jl y 

*12. *23 ^n-i.n- ^jii^Ioti^MX-^^; UUT P JiJiJ JT : * ^1 j&c *il (a) 

£ <, ^ J j*; il(l2 ,.... ln ^ P = E {5 , ... Eg ^Tl (j) 

P" 1 = [£ 3 . £ 2 . £4- £1]. ji P - [E* £ 2 . £1. £3]. otf P" 1 - [£ 2 . £ 4 . £1. £3]; P = [E 3 . £ 1( Et, £ a ]. 



.' JiU! cj^II J^U 

-V-y = + x Q y 2 + ••• + (13.1) 

* 1 = [1.1,1]'. * 2 =[2.1.2]'. * 3 =[1.-2.1]': ol^J 
*i'* 2 = 1-2 + 11 + 12 = 5 (!) 
•V* 3 = l-i + i(_2) + M = 0 (^) 
*i = 11 +11 + 1-1 = 3 ( - ) 
X t -2X 2 = 1.4 + 1-2 + 1.4 = 10 = 2(X 1 -X 2 ) (>) 

: 4J^U 

= ry = (13.1') 
. ^ ^ A-.y g 1 x 1 ^1 j- obiy^. , x'y jfl, ^ r'A- , a"k >ji j^j 01 

^1^1 JJ* J X.Y j. y± X\Y yj\ ojyj ojiiy ^ . fjK ill m tii., J^ijl u j ( i 3 .l') 

. ^UJl v ^1 J^IjJI Vv- J| J^,U ^ 
^i^JISjjL. J»-laJI ^^-ill J-*U jtl^ jl 

X V X 2 = X 2 -X lt X 1 -kX 2 = HX^Xt) (!) 
V(* 2 +* 3 ) = (X a+ X a )-X l = X,.X 2+ X ± .X 3 M (13.2) 

. OULs. \ JliLI A" 3 j A', 

: t <l A" A- J*UH v>JI J-U- jii-L 0^.11 A-|| j JUI K,,^) ^ A- 1 4*41 Jjfc 

= ^Fa = si~x( ; 3 + ... ; ^ (13.3) 



nr 



|i Jfi|| - V 3 it , Jl*Hu.(r)u.Ef4 
: OU^j^JLI^i (13.1) ^ (13.1) r \ji^ 

x-y = - ||.y||> - HkII'i 03.4) 

1**1 < imi-imi dVs) 

. >#-ai J> J^.U 4, jT¥ Jrf-lalt J>U. i iX J| jf tf | 

• ^ V n (*) u* u^- Y j X olT lil 

P+y« < 11*11 ♦ Ml 03.6) 

^ "ilj J'^l > ^ JT J4.Ua. i>- > *>m ^ Us- «y A-„A- 2 JT m jlT lil 

: o^i^li i = 1,2, m ^ C, ; - 0 jlwJUa. ilj 

i ^ iA-U-j >^jl 4-1 j J tfJ u# n li 1^ «>m ^ m ^ zji. tf f 61 I 

j-i^kui-o^^u ^ «jioii^i^i j.^jr c Ulc y oir lit n 

^1 ut ^ 0<m ^ V"{R) Wi Ul> oli . LL, Ui^ ol«^ > u-ULI ol^il o! u 
0i . K^O?) ^I>JI ^ ^ m > r ^ r lU- J u! »J . j. tuUslI oL«dLI ^ m ^ 

^ jrti ^ HI J] tSjj F«(/?) ^ (i?) tj> Ul ^ oj^- oi^, 

•Sj^'Mj ^ > i^U-^ ( r + I ) > 6^11 jiOjSiJ . F^(i?) ^1 >J| .uUu K «(/?) 

. ^ ;j.Usll ol^il ^ i dli j. j^-I ^ j , m y 0<m ^ V™(R) jtit\ > JT ^ IV 

as jii. . « ^ ^ jr c u^f jr oir m y t 1^:1 ^ ^ ( ^ ^"j^ 
at, = [1,0,0-ir o^aii j^ii j-i>n ^ a- 2 = fo,i,i.or , ^ = r 1,0,0,1]' ^si^ -J jii y>i u! 

..a,b,c,d ^JSL 1 (a^ 1 + 6^ a ) • (cKg + rftfj = o j^'dlij x 4 = [0,1-1,6] j 

(/?) T^Wlti>^J>- ^i^i^^jr r ;^udiou-ai jr ^' u i v 

1 aLil . tk;T 



^ ■ \\ x \\ y X oLT^ i^i 4^ J^i ( ) ju> y_u- * ^-O ^ J JJ> jl L£r 
||Ar||-V4+16+l6=6 > tfLT,- ^ JT ^ A- = [2A4T> ^ JJ J . '^lyui ^ 

- [ l /3J 2 /zJ 2 hT S-wyi^Ju^i 
oi«*w cJlT i_i . jj^JI lii .uUs, . ^ S^Lo- ot*>__ j- j^ii ^LfVI l\ >il ^Ul ^ 

• ^ y ^ { . -uiai rf jUI ^L^l ^ju ^L-^l 10* jU ol^u ;juLdi ^LA'f 

v aLu ^1 

V _ V ^2"^3 v ^1*^3 v, 

73 - 



y _ v - *m-_ ; j^t y J^-Aflt 



r — ^ ■ 1 

Lu. UjU UL-t ^£3j > ;4,Lo (/ .= 1,2,... #n) ^r i = ^' ^W*^ 

»: -Li 



'3 



_ ______ ^ I(/?)J 

cJ^^i; k, </?) j _l_LU i __<?■ - r i , _ >U__». i j/ : x J_« 
[1.1.1]'. a: 2 = [1.-2.1]'. a- 3 ., 

n = *1 = [1.1.1]' ( j ) 

y,- x>-y£*i = [1.-2.1 r- jn- [i.- 2 .i r (ii) 

* 3 " rr y2 - rr y i - [l - 2 ^' - 7 y s - -u.i.ir - t-i.o.ir < i» ) 

__'_ 2 6 3 

y 

Gs = W = °" 1/v ^ r J C ' = = [l/v ^' ' 2/VI * 1/v ^ r 

C| . Gy = 0 ^> j-_._- _>Tj s-u-j <^ jm G| 4^ . ^3(>^) - ;.uu_- ! — -i 

. _LuL_. ul^ L_* _K 2 j Jf, j<; K 2 ,- X 2 Jl ill*-' .A* J iwV 

^ — a jdLii ^ 

. V i-K*. ( 1 = 1.2 5 ) _^ k ; - - ^ J 0*^.1 jk-ji ^ y, . r 2 r w 

^ ( ^ ) a- > ;juUl - (w>5>l) ,Y 2t .... A" 5( _JiT ^1 .V 

Lul , AT 2 A- m ^ ^ ii* & X s , t .X s , 2 X m ^ , ^ *iU 

b jLp Ix. U_* 



no 



G = 



X 2 • X^ X 2 • /V 2 ... * 
Xp* %i Xp • %2 • * • xp* xp 



X 1 X 1 X±X 7 . .. A^A^ 
A^ A^ ^2-Y 2 ... A^ A^ 

A^A'i A^A^ ... A^^ 



( 13-8) 



. i> - G Si^i^LI ( j^i ^iT lil , ) oJlT lil l^i J, j >j oL^I .i* jt ^1 ^ 
2!jLii jjSj., |G |> 0 . jjS; A'j. Aj // _JI ^li SJLJi.1 ^LpdLI VII 

/1 .4' = A' A = / ( 13.9 ) 

/«' = 4" 1 (13.9') 
. ^ ^» /t ;a.Lc iiy^ ( ) - cX A ^ J ( |3.9) s^yi ^ ^ 

l/\/3 ^ l/x/e -1/^/2 
SjuLc- (4 = 1/^/3 -2/^/6 0 

l/>/3 l/v/6 1/^2 

LlJ j>j ( L,i>-, ) l^t oli a.Ui. . « i>- joJI oli UJU-I i ^ i^i^l ^jiT lij vill 

. ^ ^XJIj F„ ( /? ) J TjuUL.t,jU 
. ob"u.Us. jbji^ U» S.uUiu 5i ji-A. J ji^j u -_ > £*. ul .IX 
. «>i-— ^» t ^ j\ juA.Ur. ^ >^ v J^,U- ol .X 

+ 1 2-uUi. jjLo. SjJk* tSjLj .XI 

y = AX (13.10) 

1^2 J^i tM 1 '■»-• j* ^2 ) JL-i' > J J J V H ( R ) t_J^^ 

(13.4) S-WI ^u-j3l 

^•^ 2 = il\\X 1 + X 2 f - II^H 2 - ||^|| 2 | 

n-y. - iiiiyi + iiii 2 - inn" - iif 2 i! 2 } 

i;u Ji>^'i jt Jiiu" (, ._, r ) a-sui oiir lii J lisu . rf-r4 n j, i ^-y^ ^i j,i ^ UjU - ,-j 

. >ui v >Ji j-u. > W ( jm» 6ir iii j ) oir iii ^ ji j» j^i jyu .xn 
: \ • yUi j ^ jc- . sj.Lc >f cJir iii x.i*u «;! y = /< jit jrf. ^ 

. u.us. o>-*. ( i»3i ojit lib ) cjit iij y ji jp jau .xiii 



l/y/3 -2/V6 0 
1/V3 l/\/6 1/^2 



6 c a 26 a 

\/6 x/3 v'e Vf 



x/6 V2J 



*jU Z ^</l oU Z ^Ut' Jl £* ^,LAM j- ^LJW^ (13.10) JIT liij .XIV 

Aljla^ Jfl m> 

: X 2 ^ [2,-3,4 \' j X { ---= I 1,2,3, |" JIT lj] - \ 

. ~- JT J> (^) >Ut >U ( I ) 



Xt-X* = = [1.2.3] 



2 
-3 
4 



IU1II 2 = x x -x x = ^ = [1,2,3] 



1(2) + 2(-3) + 3(4) = 8 ( t ) 



14 and HXJI = vTi ( v ) 



Wl = \/29 J \\Xjf = 2(2) + (-3M-3) + 4(4) = 29 

y = [2/3,-1/3, 2/3 J' J ^ = [1/3,-2/3.-2/3]' ('») - r 

. ju.u=, otjp^^L a., *.y - s ry = [1/3.-2/3.-2/3] 



6ja^\ *^ ^L^-2/3. -2/3. 1/3^1 >i o^-ul) [*.y.o] 



2/3 

-1/3 = 0( ! ) 
- 2/3_ 
" 1/3 2/3 0" 
-2/3 -1/3 0 ( v ) 
-2/3 2/3 0_ 

Y j X JT ^ a-Ui-Z = [-2/3,-2/3,1/3]' jl a* (3.11) j. 

il^ + y|| 2 . <a* + y w «jr + y> : ^J^J«anM.*>- 

= [ + a . ax 2 + y 2 az n + y n ] - [ax x + Xl , ax 2 + y 2 ax„ + y n ] ' 

= (« 2 4 + 2a^Xi + * ) + (a 2 4 + 2a* 2 y 2 + y|) + ... + {a \\ + 2a^^ + ^ ) 
= a 2 ||*f + 2a^.y + ||yf > 0 



nv 



4(^-y) 2 - 4xf- |yf < o 
. !*-y| < WI-ii^ii 

* ol^ndlj jJ^LI 4»»u JT £. f-uUi- OjSL r ob X { .y = 0, (i = 1.2 "»)■ j| ^ 

. £1 yi\ 1 4* £. TjuLs. 

C 4d* j. 

: ^ j ^ > KJ( R) jr* +1 ^ ^(/i) jLJ ^.a 2 x h & 

X - a i X i + a 2 * 2 + ••• + a h X h + ah*i x h*i (i) 
.iJUs.iU.yjU. h \y OjSs* X X .X 2 X h J-Jf^ X 4.U ± jl ol 

<»i*i-*i + 02*2 + ... + a^.^ + o^i^fc+fJTi = 0 
<»i*i'* 2 + a 2 * 2 '*2 + — + "hXh-X 2 + oft +1 ^ +1 .* 2 = 0 

a 1 X l -X h + a 2 *2-*ft + - + ah x h'X h + a^i^+f^ = 0 

^ ja* JT/ jr c juiai xfj. n » ii r ^=Li oi . ^u-yi gjd LuT ^.a: 2 * fe j^s 

= 0. * 2 '* = 0 ^.^ = 0 (j) 

«^ u* £^iJ ' A; jjL-j* (/ ) c/JIjUI « OTlUU. ii v'j OU LU. ;Ut... ^ ol U 

' X = [l/v^. 1/v^]'. : ^jj I3 , t , ^ ^ ^jj _ y 

( 1 ) J tfj AT. X =0 ojS; ^y = [x/yfi. 0. -i/v/2]'jlr^ii . iJ-j ^ of Ji^-jdl j» 

. i^UJLI ^ ^ill Z = [ l/vll, -1/V3. i/Vs ]' a* t aUi 



(13.7) o^--,,^ oV.>l~ - A 

y, = • x_^'u ( i ) 

'• ^ l ^0i A - Ui - Y z 3 Yi JjS^, o\ fjlj *;f U y 2 = X 2 + ay 1: (._,) 
>W 2 = jw 2 + = y^ + aYi . Yi = 0 

Y„ - X?- Y -1-^Y X . J a = .^Z^j 

Yx-Yx n-n 

> jf :.uL=- J^- ji Y „ Y 2 , Y 3 ol^! j\ u , y 3 = x 3 + a y 5 + 6y, ( r > 

y 2 -y 3 = y 2 -* 3 + a y 2 .y 2 + s y 2 .* 3 + a y 2 .y 2 5 0 

y 3 = x 3 - ^2y 2 - hJky, , a - y ^ A v* 3 

A 3 = [1,1,1]'. , X, = [2.1,3]'. ^ = [1.2.3]' u'^'^liUri K s Ji J UU.Uu^u!W - i 

: Y x = ^ = [2.1.3]' • ifcU.' 



K 2 = * 2 - ^—Zy, = [j.2.3]- _ M[2.1.3]' = [-6/7.15/14,3/14]' 



y 2 .y 2 y.-y, 1 

■[2/\l4 l/vH.SVTSr, [-4/ V r 42.5/\/42.1/\/42] > j^i ijU K olp^l 

. juUu <* jU ^ur [i/Vs.i/Vs.-i/Vs]' 
;a.u:. fiiji^. ( jji cJtr isjj ) cjir isi y ji >^ juu 'u^ ^> oi ^ - , . 
y = a x ji^di jij ^ jr 2 j ju y 2 j y, ^sg 

= y a 'y 2 = f^/i'x/i^) = = x 1 -x Q (i } 

Jt>^/I ol a*: XII i^kJI^j 



T 



: jf a = [1.2.1 r. * 2 = [2.1.2]'. jr 3 = [2,1,-4 r.oLpaicj^t t*i - n 

[l.0,-l]'. [3.-2.1]' (»-) V6.3.V21 (v) 6. 0. -3 ( I ) vl^-J;! 

(13.2) olhUIji-., Ka^j-ijL^loL^J^.I - \ t 

(13.4) ibLJI,^ _ , r 

Z= [4.2.3.1]' Olj ,7 = [2.1,-1.1]' , AT = [1.2.3.4]' j^l0tu>>J - w 

Y j X ^ K 4 3 (*) j-ly j^T, 

. ji^j* z ot^ (i) 
. y j x &JT- C la*, cj*) ^. Lh^. j^jI, r = a^jy + c z ~ri ( v ) 

. ^^-Jl wll . ( Jm* jlT I il ) jlT lit ^ *-« c K„(J?) j. ut ^ ( 1 ) - , , 

'^J J « j j*j W Sl^V 1 ^U-^ 1 u- Xi. Xa, X a oJlT lil «jf ( v ) 

w, jr c to*. ( .ua* oir ) oir isi r™CR) & jr c uu=. o^. jri^ of ^ _ n 

. V° n (R) uU jfruLc ^(/?) j fJ(J!) OUUiyi olil^JI olT lij -of ^ - * v 

. Jjl^oLi^U^ I!* + Y || 2 £ (11*11 + ||y||f. of ^ . ^Ujl 

.U^oJ^v y j r ( J>a oir lib ) oir iii |U + y|| = + ||y|| ot^ - ^ 

. l;U 1 \ ill — II j iijI^JI Olj^l J»».| - t • 
[l/S/6. 2/\/6. l/Ve]'. [2/3. 1/3, 2/3]', 1.2/^21. 1/y/Tl. -i/y/Tl ]' : J-*-* 

. K 3 (/J) J talc LjLp Lu.1 cJJJI t *jLjLI j Jijl ^Jl Z j y > X ol^ljf^ - X \ 

ol^l s a* J»- gd; JJI la-^JI OU Lk;- ^1. A' 2 A TO iii ( I ) - rr 

ju-i ^ oii > jr u.uu, > ( 1 ) j fc,yi cJir isi *jf ( v ) 




. (if I jM^I a-UI vJU ^ ^ JT uli |^| = _ l j ;x.Uz. ^ cJlT IS1 (^) 

- Xh X k Xh VIII olj>JI^ - Tt 
. JbJbV C*C C C OU c i4.Uu C cJlf, H j A. cJlT lil <;! ^ - r 0 

cJlf lit p o>» iijjL*. jjSj t /, UjJI ^ «>^,A^ (>Ty< ^1) >4L4' of j*^ - ri 

. SjuLt- ^ ( Su^f jl ) ( cJlT lij j ) 

n 

= - + c*. (^) ^.^ = Ci , (, = 1.2 n); (I) 

*i = [3/vTT. -2/VT7. 2/v^l7] ( 1 ) li] If.i K 3 (/i) £1 >l tuUs. tjjU Lul J+Jl - r« 

[3,0,2]' ( v ) 
(«) ^Ij-U 

*i- [0. lA/2. 1/\A2]'. [-4/V34. -3/^34. 3/\/34]' 
[3A/13. 0. 2/V r 13]'. [2/>/l3. 0. -3/VT3]'. [o.l.O]' 

[1.-1.0]'. [2.-1.-2]'. [1.-1.-2]' 

M 

[l.O.l]'. [1,3.1]'. [3.2.1]' 

(r) 

12.-1.0]'. [4.-1.0]'. [4.0.-1]' 

( I ) : 

[2\/2. 0]'. [v^2/6, V2/6. -2^2/3]'. [-2/3.-2/3.-1/3]' 

(v) 

[5V2. 0.IV2]'. [0.1.0]'. [iV5. 0. -iVal' 

[2\/5/5, -V^I/S. 0]'. [V6/5. 2V5/5. 0]', [0.0.-1]' 



jr 2 = [2,1,0]' j [1,1,-1]' c~iJ lii y 3 (R) j f-uu. L.jU Lul j^-jt - rr 

[\/3/3. x/3/3. -x/3/3]'. [i^I. 0. ty/2]', [^6/6.-^6/3.-^6/6]' 

* 1= [7.-1.-1]'. c^Upfiii v 3 (R) j^u. lfJ u tr .ul Jrj I - rr 

U^-y^V [5.4.5.6]' j [1.2.3.4]'. [1.-1.-2.-3]'. oC«dll ol J* .jciti jcOj^, ^ - r * 

. B = (I-A)(I+Ar 1 ju ;iU > i+a iJlTj iJJl* ^ ^JlT IS] «jt ^ - r « 

: oiriii u.Ui.4i>— y j^ro^LilpU^.1 - r\ 

0 12 
-10 3 
-2 -3 0 



[.;:] 



(') 



X 

15 



5 -14 2 
-10 -5 -10 
10 2 -11 



j_f"-12 -5] 
13 L 5-l 2 J 



( 1 ) : 



¥=AXd)i Jij^sll li* <i>~ P L-i> li]Z <f jU ^Ulj] £ ^U^ll j. ^UU-*J J^* J - rA 

0>j 5 uli iuLs. ^ ^IT lij *t . ( 1 r J— All j >I ) r^fiJT, ji Y % = ^ 

. XIV ^I^UI-i-j^li^jW 
. Vil(ic'^t> B = (l-A)(I + A)~ 1 oUJiU j« /+,* ^iTjtuUi.^^*. ^ iJlT lilJj.^ - r ^ 

xx y u»W(l c*>" J-Aa^^K.W^o:^ y = [ yi . ys . y ,]- j x = U, * 3 ]' jSJ - t . 

z = x x y = [2x.z2.23]' js^jo y j x j 

■ l-^^ijO] .iJWI j>-II Uil JLI coLUL Zl Ujlk. j» 
. 4^ j* Lu». jJ^v ^ifVI J^l*- ( l ) 
• ^!^ ! £ ki*. t-u oOfe- ^Uvi j^u ( v ) 

A- X y = -<yxX) ( r ) 

. ipj* jIjO. * ^ (kX)xY = k(XxY) = Xx(kY), (j) 

: o»j* K 5 (/f) o-ol^u^jl Z1Y1X1W olTli] - n 





*2 


72 


1*3 y3| 




*1 


n 










*3 = 








*3 


X3 


k ri 1 




*2 


X2 



x(y+z> = ^f x y + x*z 
x-(YxZ) = y-(Zx^) = z-(XxY) = |^ryz| 

*-y ^zl 



(-fxf)-axy) = \ x ' x X ' Y 

\Y-X Y-Y 



(v) 
(r) 

(») 



* j^J ^ y SJ*—i lr* Ji^' * J Jr^ 1 »>V OlT 'M <>ijt~** ud-^ 4 *- ^-^d 

x = y = 0 ( olT blj ) OlT lil t> x + = 0 wi^l ^1 J^So 
J ( J-*^ ) 01 z = x + £> = x - iy JSLiJb x = x + i y ^-TJLI jjuII jH J*u 

1*1 = V z.z - V x 2 + y 2 ->J~Zz =-- x + iy *S J\ | z | SilkLI i^JI ol 

z = x + / y r j J* Ji jiL* JSJLj jwilj JjU jl 

1^1 S | ^ | j | *! ^ U | (14.1) 

L^'^Uuli K„(C) >' = [>i.y 2 , *nJ' 

X-Y = XY = + * 2 X, + — + Xnyn (14.2) 

X-Y + Y.X = 2R(X-Y) (j) X-Y = TX (') 

Ar-y- y-x = ica-Y) ( j) ^. (c y) = c(^y> (r) d«) 

\ yUl>;! (K+Z).At = y-AT+Z-^ ( •) 



. /I (0,1 ) / Jf.j^j M (x,y) *H\ jL\ iUiJ^ *'+ iy 



jr.jr = k.jt = o oir i=,i ^ ^juus. y j jf ^ 
. «*iiLi oLdi ja*s r„ (C) £i >ii 

* IU'IUIIkI! (H.4) 

( t iiLii >t ) jj iiU. ji^s jar, 

< (14.5) 

: Ji L. ( > r J~**JI VI l oU>Ji >1 ) Jli J* 

. ( c ) ui* i ui > -uy ^ dun j LLt ass- jp^f 

^ Ia.U. <jj£j 4jli iT^ n Jl oli * lf X 2 ,¥„ ^1^1 ,y JS" £ t-U-s. Y *~AS olT lit .11 

X ^w- Jrtl > Jrji «iU A < * J-r Kj ( C ) V> W> ^ ( C ) olT .III 

. ( C ) ^4.1*. ^ ( C ) 
J ) Ji- ;.uUi. u=. m j, j^Sll ^ j m 0 < /w ^ ( C ) fj j JT .IV 

ci«^u cjit lit . &U* ^ul ji. sjuUs. c-i^ jjSCiij v m n ( c ) ^ 

. JuUdl ^jUI ^l/JS L# ^ i ^USI li» utt 
: >J> Lili ■ ( C ) £tyiA Lul A t , Aa olTlil I Cu«*2 — f>1>* AiujL 

*i = * t 

V V ^2'^3 v ^l'^3 v (14,6) 



. V m n ( C ) y UUu ^U'LU ojSi ( i = 1,2,... /w ) ^C{= -A iwjl oi^ jj 

It ill 

ful-^j ( C ) ol^ ( m > s > 1 ) A 2 , .... X s . ol^i ^JlT li] .V 



Xq*Xi Xq*Xq *•• X 2 *Xp 
XpX x XpX 7 Xp-Xp 



X^ X^ X^ Xq 
Xq X^ Xq x 2 



XiXp 
Xq Xp 



XpX 1 XpX 2 ••• XpXp 



(14.7) 



. ^ <jt b£r «ti \ v J~-iJI \ t «JUJ > L*Jl 131 
J 0 < |G| o\& '<S r U^u ^ /? Ji ^ X V X 2 Xp j- ~<*j*± .VI 



■>] J (A)'A = A(A)'= I, j>S tjl l^i oJb-!j c n 5*->dl >1 ^ «>^. '^-J ! Ma^aII 

: U /'-Li ol Lj&c \r j UlojjtjJI U.iai oli^JLU ULdLI ob^UJI ^ Lie" 

. ^ ^^XJi j K„(C) J U,Lc LjLp Lul .jjj; /i ^ h^jj S-up! olp~ ol .VII 

. ollj4»-l j olli j<„<ti U> IjO*-! j O J yC* j ^ J*** 0| .VIII 



7 = AX (14.8) 

( i-ji* cjir lib ) ^^r lii ^ jaij* >u > ) ji >*i > j^'i ji^iii ji*u: .xi 

bjU J>L Z ^t-<JI uli Z >T ^U^f E ^Ul ob'lj^^ y = >< A" ulT lij .XII 



Y = [2 + 3». l-2i, »]', 
X-Y + K-A = 2R(X Y) ( r ) 

A'-y - y.x = 2C(^-y> (o 

2 f 3* 

(o) ^.y = xy = 



j YjX ^rJ( i) 

^•y ■ y>x (^) 



1-2. 
i 



(l-i)(2+3f) + i(l-2i) + 1(») = 7 + 3« (I) 



y-^T = Y'X = [2-3f.l + 2f.-»] 



1+i 
-» 
1 



7 - 3» 



7 + a = *.y. ^ y . jftijii y . jt jl : ( ») j. ( v ) 

X-y + y* m = (7 + 3*) + (7-3«) =-14 = 2(7) = 2R(XY) («■) 
XY -YX = (7 + 3i) -(7-3i) = 6« = 2(3») = 2C(*.y) ( .» ) 

i^i < u\\-\\y\i ■ J^^J^-T 

. Y = 0 ) X = 0 OlT IjJ ijUll o t iJLiU ol««dLI yu j If 

<.* + yf = (a^ + y). ( a^ + y) = «. 2 *.x + a(X.y + y.x ) + y.y = a 2 prf + 2a/e ( x.y) ♦ ||yf > 0 . 

« ( ^.y) < IUIHMI , «a-y) 2 _ |k|| 2 «y|| 2 < o 

-^Ij.^uu jr.y^o oiriijul U-y| = * ( *.y) < o.ujr.y = o any 

,14.3) M j. JKcjr-y) < MHMI = |c|IUI|-||y|| = |*HH u^y, 
. y j x jsl- |*.y| < jR(cX-Y) = rIc(X.Y)] = |^.y|.. 

- A *~ r si Vrv^» <***~~ 5— (.4)'/! olj^^i-r 

c * ( .Hi cjit lii j ) tii o>i oi j»> , /4 = ff+ic ^jtriii^t 

:O^U£»_, (B + iC)' = B + iC; oli Vt*>» Ji^i.*. g + ;C jt It 
(T)V< = (B+iC)'(B + iC) = (B + «C)(B + tC) = B 2 + i(BC + CB) - C 2 
J»i»ciir cJlTlil J BC= -CB ) BC+CB=0 ( \ui ^JlT tilj ) jiTlil yju. ^JJi o£ij 

J (A)' = -.4 JU i lUJUe jj» /< jt Lc B =- - M 
(B)' = (^il)' = t(I)' = i(-/4) = = B 



* s = [i.l-i.2]'. j ^= [i.2f.l]'. Af 2 = [l, l+i.Oj'.ol^l o ^ Uiljl-^ 

■X 2 . 0f 3 j Jf^JT, -^.,1(1) 

JfiJ u* JS" ^ Jul*- C 1 -*. -1. 1 -i ]' 4^1 j! ( r ), 



V7* j VT j VT ( ^) -/ 3 2-3/ ( i ) : 

[-l-5*.*\3-i] (O 
- 4*y-^>^ JT Sx.Ui. ^ Lk^ [l-i t 1.3i]' j [l + U.l]'. [i.l-i.O]', oL^dLl v 

(14.3) i-^UI ^ o*^ - a 
. ijiiilt oLdl <^ J*^ - ^ 
. IV - I ^bJiJI i*** ja^j - ^ • 

(14.6) obUi gfcJ - \ \ 

ux* K 3 (C) >il .uu=* ^jU ^Ul 0^ »tol SlLJLI olp^dl (14.6) oU^UI fl-Uw-t. - > r 

[o.i. -ir. [i+f.nr. ti-i.i.ir o 

[l+t.t.l]'. [2. l-2».2 + *r. [l-t.0.-i]'. (v, 
[».*V2.-*V5]'. [i(l+0.i.i]'. [-^.^(1 + 0.^(1+/)]' (!) 

. v hJx$ u»s. ~ \ * 

. Jt. ;x>L*=* j A i-i^l ( iuu cJlT lil j ) cJlTiii ^ A — J (<_->) 

X - VII ^L.>JI ^ - w 

j^Sjfl .= (/-<4)(/ + 4) _1 0U SiU I ± A Oj& *t~£ Vt-y* 4>j^* ^ *t j^*- \A 



[o i l+n 
-1+* i 0 J 



[0 . 

[-9 + 8* -10 -4* -16-18H .on 
5L2-4i -2-tJ 
4-10i -2-24* -9 + 8iJ 

. j o ^ BA j AB ^ ^ oli ^ jolt ^ j* liilTj ^ ^ j^-*. 5 j /I olT lil -"T * 

XI j*>J > r J— W > ^ * ^ LJLI fi u ~ T ^ 



jjSi ^ 5- 1 jji 4 ;iU jji /> i-- B = A P olTj ij^ij /4 cJlf til «jt - r t 

. iuJlk" 3^ Si>i_ OjS&g = 4 Jili ji I+A cJ\f j ~*>J*-\j isjiL*. A cJtS* lil *jl jtjj - t « 



1 



: SlUI Ji* F y P '.ill > 
B = P' AP (15.1) 

^rfL. "J^ 1 P' uU « iJjl ^.lij*-*. Sju^T J^U: /> ^ ^ Lx» 

i>ill U^U J^- i>; i^i— F y F y r A o>*. jr . I 

12 3 2 

2 3 5 8 

4 = 

3 5 8 10 
2 8 10 -8 

f K 2X (-2) j H 21 (-2) Vjl J^J . />* c jJi J^u c [>i /] J^j /) Jl ^ Jip.v 

JjSl j ; J > (-2) j H Al (-2) l^lj # 31 (-3) j // 31 (-3) 



jam : jte u-«Ukii J— n 



[ah] = 



1 2 3 

2 3 5 

3 5 8 



C 



2 


| 1 


0 


0 


0 


8 


0 


1 


0 


0 


10 


0 


0 


1 


0 


-8 


0 


0 


0 


1 


0 


0 


0 




1 


-1 


0 


0 




-2 


0 


0 


0 




-1 


0 


0 


4 ' 




•10 



1 0 0 
0 -1 -1 
0 -1 -1 



0 
4 
4 
-12 



10 0 0 
-2100 
-3010 
-2 0 0 1 



= [on 



0 0 0 

1 0 0 
-1 1 0 

4 0 1 



1 -2 -10 -1 

0 1 4-1 

0 0 0 1 

0 0 10 



1 0 0 0 
0-100 

0 0 4 0 

0 0 0 0 



1 0 0 0 

-2 10 0 

-10 4 0 1 
-1-110 



1 0 0 0 
0-1 0-0 
0 0 10 
0 0 0 0 



1 0 0 0 
0-900 
0 0 4 0 
0 0 0 0 



: 4X41 Wall ctijMI 

o^ 1 ^ -wj . yui ^ui jj ^ui ^-^c /> j ^^mIi 

^Ul ^ ^ Zj^A *>ill «>ULI Jljitf Y £,dl ttULI S4>^fl 5^1 



jaw : jju ^uii JmmII 



0 0 

<V = 0 ~/ r -£ 0 
0 0 0 



(15.2) 



^2(2 l ).^(h 



23- ^23 



c 



1 0 0 0 
0-100 
0 0 4 0 
0 0 0 0 



1 0 0 0 
-2 10 0 
-10 4 0 1 
-1-110 



C 



10 0 0 
0 10 0 
0 0-10 
0 0 0 0 



1 0 0 0 
-5 2 0 s 
-2 10 0 
-1-110 



c^^ili LJU> IS] 



45jlij />~2 JJaJlj r ... 3 vJ 1 ^ ^ . fi^0=C UAelifj 

JIT ) OlTiSJ «**s^l ^Iap^I Ji- j<A*lkL. n V 0^ 0 j& . Ill 

<AfU^> iJ ^li j^af ^ ( 15.2 ) {jift & n V^ 1 ^ >u*Ll JT * vi-^- 1 J*»- J 

: 0- 

(15.3) 



/ r 0 
0 0 



Lili t JliLt JC S (i) j // 3 (i) 



Ml/] 



10 0 0 
0 1 0 0 
0 0-10 
0 0 0 0 



1 0 0 0 
-5 2 0 5 
-2 10 0 
-1-1 10 



10 0 0 
0 10 0 
0 0 10 
0 0 0 0 



1 0 0 0 
-5 2 0 k 
~2i i 0 0 
-1-110 



R'AR = D 



u.1 



1T1 



(P-/1P/ = FA'P = F(-A)P = -FAP 

Sjiltf SCf. iiji^ Uul 4 A *J3M ^ lolkt. B — P' A P 1» ja-~ Jf . VI 

: ( «jLll j j»>— 



^ F J* U»Uc- OjSj F J* i-dl* ttp " «r>> ir A ii^U. JT . VII 



B = diag(D lt D 2 D t ,0 0) (15.4) 

: r = 2/ ^ ^ V.oJ „. = ^0 *J.(i = i.2 0- ^ 

• sjLii jut 

■ * — '—j 

F y obilkL. JUjSi i F J* objiJlk" uUL't- « V ^ ' o^i >-m 4ft . VIII 

i-jll oUjmII^. jjlicl «-JUb ijjjli S*>-f (15.4) JS^JI oli ott^Ull Jf «»^f 0J 

fi = ^ (15.5) 
( Vii OlT lijj ) ulT lil Obi^i- i 11 Ob±i* j* ob*j^ obi u^Si .IX 



(15.6) 



C = 



Ip o o 

0 -/ r _^ 0 

ooo 



^ j * . p -( r - p ) *uH olj ^ ^u, (15.6) j ^jljJl p g^JI joJ! OJ 

VJ ( ^ ^ 1 Mj ) ^iTlSj 0b* jO. /i u- obwu^ Obu^ ubi^L** u^SJ # XI 

. Sa^lj SjLij Sj^Ij U Ju - jl 4^lj JJaj j 



JJ *u;vi c i sjLii s u>>ji ^ (15.6) j^uii jCjji jj 6] 

.'^jllHi* J UUjl ^1 yU-lv SjLlI gJLJ. v-Lil 5J^I o^^sll 

v - n jdUi >;! 



(PAP)' = (P'A'P) = -FAP 
\z*j> /I ^JlT !il v-^* ^ H — ~iA of J^f \ t J^ciJl o iJLJLt JJ ULiJ 



FT// 5 



0 
0 



0 0 

-i r -p o 

0 0 



iFHP = iP(~iA)P - /MP - *C 



FAP 



0 0 
0 0 



(15.7) 



(15.7) JS^J!^ 

&tT Ul Ip-i obJjiu OU^J n i-rjoil ^ v oLUIl* 01^.^* ubu^ B j A obi^u- .XIV 

- J^u-* U, -iB j -iA cJlTj u^\jaJj^ (JuibJlTlilj) 

a aLii >jt 

o^^J! ^J^jl Vbu oU a n ^ 0 olT lit . H j£ >4 = I a <7 ] |tttll *>ULI ol ^ >J 

i ia 0 0 ... ( 

0 ^OO 6 9n ... br 



0 6 n2 ^r L n 



i>LJI> Jl^l J^U . J ,»J . >JI JL*6„,c s> .... 6! UlkJo^H -to 



0 0 
0 0 
0 0 



0 
0 



0 o ... 0 Vs+i 

> • ^» Jo* AttJ -U.J ( j + ti ) fjk IS JJ ( s + v ) ^1 ^ JJ 

. OMnwui a s+1iSM = 0 awjir uu * u « o uu) . ^ > tf >- ^ 

JJ i JlUli hi? J v J>i^ a^L-il uli * ttlSill oli>*JLl Jl UU^J Ljl Lc 

; i 2 2" 

(15.3) J^tfJl JSLJ JJj (15.2) v^UJI aa^JI JJ /I 



2 3 5 
2 5 5 



1 2 2 

2 3 5 
2 5 5 



1 0 0 
0 1 0 
0 0 1 



1 0 0 i 10 0 

I 

0-111-210 
0 1 1 ! -2 0 i 



1 0 0 
0-10 
0 0 2 



1 0 0 
-2 1 0 
-4 1 I 



1 0 0 
0 2 0 
0 0-1 



1 0 0 
-4 1 1 
-2 1 0 



1 (15.2) > dj*a 



[dip;] 



io o i ioo 

0 2 0 1-411 
0 0 -1 | -2 1 0 



1 0 0 
0 1 0 
0 0-1 



1 0 0 

-2^2 ky/2 i\[2 
-2 1 0 



= [C\Pl 



1 -2V7 -2 

0 jV2 1 
0 $y/2 0 



m 



[D\P[] 



1 0 0 
0 2 0 
0 0-1 



1 0 0 
-4 1 1 
-2 1 0 



1 0 0 
0 1 0 
0 0 1 



10 0 

-2V2 k\[2 jy/2 
2i -i 0 



* (15.3) *L_f V 

= [C\P'] 



1 -2V2 2* 
0 k\/2 -* 

0 5V2 0 



JUT, 



U\i] 



(15.3) U^Li^O P'^P o^fc ^ 



P > 



1 t 1+i 
* 0 2-* 
1+* 2-* 10 + 2* 



1 0 0 
0 1 0 
0 0 5+12* 



1 0 0 
0 1 0 
0 0 1 

1 



= [C\P'] 



1 i 1 + i 
i 0 2-i 
1 + i 2 - i 10 + 2i 



1 0 
0 1 
0 3-2t 



0 0 
-* 1 0 
1 + 2* -3 + 2* 1 



0 




1 0 


0 






3-2/ 




-i 1 


0 






10 




1-* 0 


1 






1 0 


0 


1 




0 


0 


0 1 


0 


—i 




1 


0 


0 0 


1 


7 + 4* 
13 


-5+12* 
13 


3-2* 
13 J 



1 -t 

0 1 

0 0 



7+4* 
13 

-5 + 12* 
13 

3-2* 
13 



B = diag(D lt D 2 D tt 0 0) 



(»■ = 1.2 />. 



0 .y 

-ay 0 



£ 2 



> J— * <■ r o- *jj '-^h ->>i- ^ks*- j-lo 



0 1 
-1 0 



£4 



" 0 1 ! 0" 






0 














0 




0 ! F A 









: o! U* (15.4) J>iUnjSjUl^ P'AP Oj£j ^ P 5SU jr* j^U. 



0 0 2 4 

0 0 1-3 

-2 -1 0 -2 

-4 3 2 0 



0 2 0 4 
-2 0 -1 -2 
0 1 0-3 
-4 2 3 0 



g»j JWij ^JUII orO^Ji >> JaU «jl c iu> ^U* LJU a 13 0 
10 0 0 

0010 

0 10 0 
0 0 0 1 



0 0 2 4 

0 0 1-3 

-2 -1 0 -2 

-4 3 2 0 



10 0 0 
0 10 0 
0 0 10 
0 0 0 1 



ui^*j u^l juJI a-iic oU^JIi 14 J J^t j^JI, J^i^i^JI * d& 4« 



0 


1 


0 


0 i 


1 

2 


0 


0 


0 




0 


1 


0 


2 


1 

2 


0 


0 


0 


-1 


0 


0 


0 ; 


0 


0 


1 


0 




-1 


0 


-1 


-2 


0 


0 


t 


0 


0 


0 


0 




~2 


1 


0 


0 


J 


0 


1 


0 


-3 


0 


1 


0 


0 


0 


0 


5 


0 i 


-1 


0 


-2 


1 




-2 


2 


3 


0 ! 


0 


0 


0 


1 



0100 

-10 0 0 
0 0 0 1 
0 0-10 



1/2 0 
0 0 
1/10 -1/5 



0 0 

1 0 
0 0 



-1 



0 -2 1 



I 0 d,\ 



in 



1/2 0 1/10 -1 

0 0 -1/5 0 

0 10-2 

0 0 0 1 



P'AP = diag<Z> 1( D 2 ). aj£*Uui»ij 



oiU* (15.6) J>UJI JSLiJI j P^4P ^i^JllujSJ ^ /> ;SLt> a^J^-J-^ 

1 l-i -3 + 2f 
1 + i 2 -t 
-3 - 2i i 0 




0 0 
13 1 

5^13 5\/T3 Vl3 

3 + 2* _1_ 



[C|P'] 



2+3* 3-2* 



5i/U >/T3 

13 

5Vl3 

1 1 



[All] = 



ot U* (15.6) J^ufl j£±fl ^ ^/» p ; 

1 1 + 2* 2-3* 
1-ti 5 -4-2* 
2 + 3i -4 + 2* 13 



1 1 + 2* 2-3** 
1-2* 5 -4-2* 
2+3* -4 + 2* 13 



1 0 0 
0 1 0 
0 0 1 



HC 



10 0 
0 0 5* 
0 -5* 0 



HC 



10 0 
0 10 5* 
0 -5* 0 



1 0 0 

2 1 * 
-2-3* 0 1 



HC 



1 0 0 
-1+2* 10 
-2-3* 0 1 



1 0 0 
0 10 0 

0 0 -5/2 



1 0 0 

2 1 * 
-2-2* i* i 



1TY 



HC 



1 0 
0 1 



0 
0 



0 0-1 



1 0 0 

2 1 i 

VTo VTo vlo 

-4-4i i 1 

Vio VT6 VTo 



-4 + 4* 



VT5 VTo 

r -i 

VTo VTo 

-< l 

VTO VTO 



ul U* (15.7) j'^ai JSMj. PAP bjSk ^ P SSU > 



i -1 + i 

1 0 l + 2i 
1 + i -1 + 2* 2i 



1 * 1 + * 
-i 0 2-i 
1-i 2+f 2 



J»'ffP«dlftg[l.l.-l]: ifcUji* /> 



[i -l-2£-*T 
0 i | I SSUI jm U 
? 1. oj 



i P',4P = diagti.i.-i ]. 



r 1 - 1 °i ro 1 2i 

*V 21 (3)4= 104 
L 0 I 1 J L2 4 Oj 



ufUL (15.2) ^UfliL-ll J P'AP P &t j* '* 

1 2 0 





1 1 -1 




"kV2 




- 

-1 


p * 


0 1 -1 


(■■Op'. 






-i 




0 0 1 




0 


0 


* 



(r) 



(r)p . 



2 3-1 

.0 -1 -2. 

1 -2 2 

0 1 -1 

0 0 1 



<»> 



(v) p = [j *] (')yi>' 



ol U. (15.3) P'/<P ijfi ,y PUUjji 

* . r » i+2< i 

Ll + 2i l + 4ij 



[2i 1+i 2-«" 
1+i 1 + i -l-2i 
2-4i -1 -3 - & 



(v) 



<«> 



5(1 -i) *A/2 (1+0/2 
0 (l~0/\/2 (-3-2i)/l3 
0 0 (3 + 2*)/l3 



( V) 



Tl i(-l-2i)*| 

~ L° i J 



: jL U* (J5.4) LJ^UailL-JI j P'/4/> j^J 



0 


1 


2 


-2 




0 


0 


0 


0 




0 


0 


2 




0 


1 


2 


-1 


0 


-1 


1 




0 


0 


1 


-2 


(>r)A = 


0 


0 


3 


= 


-l 


0 


-3 


-2 


1 


0 


3 




0 


-1 


0 


3 




-2 


-3 


0 




-2 


3 


0 


_ 2 


-1 


-3 


0 




0 


2 


-3 


0 



















1 0 -1/3 1 

0 1 -2/3 2 

0 0 1/3 0 

0 0 0 1 



( >)P a 



0 0 10 
10 0 3 
0 10 2 
0 0 0 1^ 

J : <jt UU (15.6) UyUII j P'AP Jj& 




( 1 ) 



(i) 



1 0 -3 
0 1 -2 
0 0 1 



A = 



L3 + 2i 3 + 4i 18 J I 2 * 4J L 



P oLi i* y^u -u- jf — \ T 

(>) 



P = 



1 (-2 + 50 

0 1 (-2-0 
0 0 1 



( ~)P 



1 (« 5 _i)/V5 

0 1 (2-i)/V5 
0 0 1/V5 



[1 -i + afl 
0 1 J 



( 1 ) 



jl Up (15.7) v^'UJi iL^ll j />'y4/> jjSS ^ P ;SU A * *r - \ r 

4 



= 1-i 0 1 — * I 

L 1 -l-i -J 

j 0 1 2 + il 

J -1 0 1-2* 

L-2 + i -l-2i 0 J 

3 



(r) 
(r) 



/4 = 



croc 



1 (1-0A/2 - 

0 1/V2 
p 0 

Tl/\[2 (l-2i)/VlO 

•A/2 (-2-»)A/To 1/V2 
0 ia/Io 0 J 




(') 



I c I = 1 ( -Ui» oiriii j ) jir iii t» 
. Wjj n - p ( iai oir iii j ) oir iii 

Ul-'l (15.6) »*JI> JJ I i>JI oU^ J OjljJIUJtLI ULdLI «A5L1I ibTjpt- »v 



( ja» ^jit iiij ) cjit iii y ( ^i* ) aif- jjs a & >* £ s jit J \a 
( s + r ) ( i - r ) o jSi uji* a;^ * 3T j itff^ ;su > « s^-^ 

Ux* P'SP = S u! jtj . 5ili ^ 4» 

p = (S+n _1 (S-r) 

p'sp * [(s-rfNs+m^s-ncs+rf 1 ]" 1 . : ^Ujj 

> / + P JUTj A> = ( S f r )-> ( S - 7- ) OjSu Ux* #**SP = S iij ^ . ;SU 

r = su-P)(i+P)~ 1 = sa+PrV-P). : ->Uji 



; 



/"(*.y) = «ii*iyi + °i2*ift + . • • + Om^jH 
+ OjiXayi + 022*2 y2 + • • • + 02n*2?n 



/ ( x,y) -IS a ijXiyj : ^IjSUUjt 

i=i ;=i 



+ yi + y? + 

« n 



J*L *2 *«J 



"ll °12 



"in 



_ 0 «ii a ta • • • °«n_ 









ya 




- yn . 



(16.1) 



= X'AY 



aUi jut 



^ = [yi.y 2 . ••••ynl • « ^-[«yl. t^ = [« 1 ,x 2 sjAr 



*iri + *ira + *27i + *2X2 + *3r3 



1 0 1 

i i o 
o o i 



= X'AY 



j- 1 



tit 



y-CF / y 4 . - ^ij 9 )' <* = 1 « 2 ») (16.3) 

K = I Y j U - IX tffr, . X'AY = (fltf)tf(CF) - U'(B'AC)V, j** 

r(B'i40y - Al'DF. y^ll ol jjisll j J^y* Jb* ^ > b> 

•^ty ^ > jr-sS&s. F>«x » it B s A Ut>>U. t ^b* bv* JjSJ .1 

: u^.^ e j P orfiU > olai^L-. ( • J^ill >l ) ^ t r ^ (16.1) o\> C-ilTlil 



[:•:] 



Jl JjSf Jb* iL^Oji (16.3) j C = 2 j (16.2) j « = P' U*flil 

(16.4) 

: J- 



U'(PAQ)V 



« mJ*> a* >■ Jf> a-'* » »• ««j * f > Jb* ( ^ ) jo J & .11 



1 0 1 
110 
0 0 1 



4 /, 



0 0 

1 0 
0 1 



100 
010 

0 01 
101 

1 1 0 
0 01 

<? 

1**' 



Jl X'a Y Jj2 Y m QV * 



10 0 
0 10 
0 0 1 

10 1 10 0 
0 1-1-110 

00 1 001 



10-1 
0 1 0 
0 0 1 

10 0 10 0 
0 1-1-110 
0 0 1 0 0 1 



1 0-1 
0 1 1 

0 0 

1 0 
0 1 
0 0 



10 0 
-1 1 0 
0 0 1 



en -i 1 of 1 1 1 0 

[ 0 0 lj [0 0 1 



1 0-1 
0 1 1 
0 0 1 



PV 



1-1 0 
0 10 
0 0 1 



10-1 

011 

0 0 1 



UT 



Ji^l oV->U o^SSj 



y 3 = v a 



*3 = «3 



: aa^i\ iLu ^uoii ^ijif 

t=i 7=1 J J 

JSC- ) 



: i»jS*.» J* 1 ^ J^. ^J** 

y jujsai * r - c f * x^cv ^ jM ju-* .ni 

: J CfAC SBC. ^ cJlT 

. u,! i cIjbkJ ^ Jil>- Ju**s * J*C" 3^1 J« JS^fl ^ .IV 

» d jj^n aa «*u-J v-^ > ^ * Ib * ^ > ^ - v 

F > OUilLi. IXi ( JJi cJlT lib ) ^ V» 
: JliU jjt. oljjteJ ^ Ji>" 3-^ ' r J*C" ^ ^ ' VI 

: ^t.^ilj. IV j II 

,uu li .*i> te jsu > ^ jMj. ji> a-^ JJC- r -vn 



(16.7) 



: „£uuH cilia* Jjyul) 

= (C-»)'£/ Ji_^M J! * ol>dLI c-wi^-l lil . UjUl J *jljfl ^Ji iM'l Jb* J£dl ut » 

. jjjtoB Jdl* cJ>" ** 1^1 ^l^ 1 0* tij» ^ = C V J^l Jl y olj^dlj 

: 

jr' /< k y^i ju js^JUj^i k = c k j x — (C- 1 y u j^* f u*.u .vm 

jir lijj ) otr iii t> js^ 1 J- r/y = w + ^ ♦ — + jb* jslui j^. .ix 

. jwtll vJJl* Su* ^Ji f O^l jjisLI J*j-*f Ji> ( iui 

. *j jii i jU. ( ui c-ir ^ ) c-ir iii ^ y^i Jb* js^ jj* .x 



JS^Jl ^yi + 2%y 2 + 3^^ - 2x^4 + 2%^ - 2%2y 2 + * 2 y 3 + 3x^4 + 3*^ + 4x^3 + %y 4 J>.i-y 



y* = 



v 3 



n - *i+3* -3* -3*4 



*2 
*3 



1 2 3-2 
2-2 1 3 
3 0 4 1 

1 1/3 -4/3 -1/3 
0 -1/6 -5/6 7/6 
0 0 10 
0 0 0 1 



J P = 



1 0 0 
-2 1 0 
-1 -1 1 



= 1*1 - 2u 2 - u 3 



« 2 -* 3 ; x = p ' u 

«3 



«i + ii 2 v t Jl jfA r a^fyc 



12 3 2 

2 3 5 8 

3 5 8 10 
2 8 10 -8 



> (16.5) Jl ( i ) j^t jil^ Ji> 3U« - X' 

. S^JLI Ji. > (16.7) JJ ( r ) j V** 1 J*- > (16.6) Jl (v) * J*- 



1 -2 -10 -1 
0 1 4-1 
0 0 0 1 
0 0 10 



U. Y 



1 -2 -10 -1 
0 1 4-1 
0 0 0 1 
0 0 10 



1 -5 -2 -1 
0 2 1-1 
0 0 0 1 
0 £ 0 0 



V % Y 



1 -5 -2 -1 
0 2 1-1 
0 0 0 1 
0 £ 0 0 



1 


0 


0 


0 


1 


0 


0 


o" 




"l 


0 


0 


0 


1 


0 


0 


o" 


0 


1 


0 


0 


-5 


2 


0 


k 


c 


0 


1 


0 


0 


-5 


2 


0 


* 


0 


0 


-*1 


0 


-2 


1 


0 


0 




0 


0 


1 


0 


-2i 


* 


0 


0 


0 


0 


0 


0 


-1 


-1 


1 


0^ 




0 


0 


0 


0 


-1 


-1 


1 


0^ 



Jl X* a r ov. Xs 



1 -5 -2i -1 
0 2 i -1 
0 0 0 1 
0 j 0 0 



U. Y = 



1 -5 -2» -1 
0 2 i -1 
0 0 0 1 
0 i 0 0 



+ l^tfe - U3V3. 



0^ Ol f >. 4iU JJ> Jl J-Ud / ( x , y ) > yjl* Jbi JO jjSy 41I j*^- t 

it J : J.lj. J} J.U JSCill jt»J 

• Js» /* = [ a,y 1 ^- *SW *r u* «*' it ^-Hjll oj . a/y = b{ cj .J3 J*j 

. J»-l Jl ijU* /4 v J it JJ tjjjj IJUj l5 i'5U t 



(16.4) jyun jsjji ji yui uj:i uii j >* y*. ^.,1 _ . 

- 2*^3 + 3*2^ + *2)r 2 - 3X27 3 - ^ - *a)f 2 - Xgyg ( I ) 





7 


4 


5 


8 






3 


1 


0 


r 


4 


7 


3 


5 


Y 


X' 


-2 


8 


-2 




5 


3 


12 


6 




1 


1 


-2 




8 


5 


6 


10 






3 


5 


0 



y. (r) X' 



2-510 
-4 -11 2 7 
5-510 



Y. M 



(16.6) JyUH jCUIJI a" 



1 3 1 
3 10 2 
1 2 5 



: Jj* jr^ 1 "Jtiyi •»»- - 1 



c = 



"l -3 -4^3/3 
0 1 y/3/3 
0 0 V3/3 



(v) C = 



'2 s 4 y (' 

[3 4 14j 

p '? ~2| ( > ) * 



\l r OT 

B^q = fi^c, = I Q . «Vr JiU > n *- jjJ! iu^ oli^*. fl„ B 2 j C„ C 2 cJlT lil - v 



k * -i 




1 1 0 




1 1 1 
"2 2 2 


K Jjf < x = 


0 1 1 




1 I i 

2 -2 2 




1 0 1 





X = (B^B X )U. Y = C x c£v 

W ^b* ^ i;l jT^-* y ^ bu *u ^ ul^ y^i jb* ^ k af isi- tv 

y P y % X - P U jruidl jil^ ju.^ <;! ^ ^ o j^ai ^ t yLit f a^ul - > r 

• ii-j* <u:> Juj js^lj u^u ^ ^ - u 
(15.7) s (15.6) jaf s 



« = MX = 2 2 a^*, (17.1) 
i=i j=i J J 

: 1 Jtt, 

,>o£4 8 x, x 3 j — 4x,x 2 (vJ^ 1 ) v 1 -^ 1 ^> ;s '.>" > ; " us ~ ^ J > 

1 ili't* «i J» /I - ^ L«-J jil iij-aJI Si >Ln- Ot y 013*1*3. 031*9*1 ■ J 012*1*2.021*2*1 V*- 1 

viliJ*J fly ^ Of, J-J»L«)I w'y-i'l 



x 2 + 2xf - 7*3 - 4x 1 x 2 + 8x^3 



= X' 



-2 4 
2 0 
0 -7 



^1 Jl F >/< anpLl »>Ull U (17.1) Jfc* J^F> * = K J^Lckr*" ol 

Lc . ^1 4l-h J! #u ^! Jj*: ' y f x <& * = B Y iU ^ >*■ J*^" Jr - K 

^yf + A 2 y 2 2 + — + Mv 2 . A t ^o (17.3) 



uv 



[4 1} 



(17.3) JSLill Jl , Jlilt j^l^ll s r 



1 -2 4 
-2 2 0 
4 0-7 



C 



1 0 0 
0 1 0 
0 0 1 



0 
-2 
8 



0 
8 

-23 



1 -2 
-2 2 



1 0 0 

2 1 0 
-4 0 1 



1 0 0 
0 -2 0 
0 0 9 



1 0 0 

2 1 0 
4 4 1 



[D Si 



: Y Jtt« 



o - 



* J: 



* - by = 



1 2 4 
0 1 4 

0 0 1 



s> (17.3) JS^JI Jl jsu ^ JloVi jj*" ^ 



*? + 2*f - Ixl 



4* i + 8x*„ 



-4^* 2 -2* 3 > + 4(* 2 -2*/i + 2* 2 - 1x\ - 4<* 2 -2* s > 2 



55 <*i" 2 V 4 V 



2(* a -8 V3 > 



23*1 



(^-2» 2 + 4a: 3 ) 2 - ** 2 -4*/ + 9x 2 
*i = yt + 2 r2 + 4y 3 /tt = *i 

*2 = X2 + 4y 3 y 

*3 = y 3 



r2 * 

73 = 



2*2 + 4*3 

*2 - 4*3 uf Oaf liS\* j 

*3 



j^Ijl -U, jIT ttj . (17.3) j£iJI JtiUjr* jJU J^aJ* J>-l ? =-JTi4Jf ^^IJS^JI 

a^^fij Ubir B c ^ ^ c = cz > j^* ju. ^_ *i» c Liu a,. ^ 



s.z* + s.z? + ... + s^zl - ^+1^+1 - '•• - *r*r (17.4) 



l i 



2 2 



i = (i = 1, 2 r) 



wj = Zj , (/-r+l.r+2 n) 



\ /si v^s 2 



. 1. 1 . 1 



)' 



i^iUII JJ (17.4) 



V 2 



- w 



: O 



(17.5) 
i 



t ^ (17.5) <J ^Uil i^^oJl JJ j** J~a>- Ji^ ~<^\j> V^>» **r-* J^" ^ .HI 

: t JU> 

iLUt > Ji>*jJl J) ^ ? " = 2 J + 9z* - 2zg jj </' y t = zi, y<? - z 3 . 73 = *2 jLU» > Ji^ 1 ^ 

JJ q J> zi = Z2 - z 3 = W3//2 



X = 



1 4/3 v^2 
0 4/3 5V2 
0 1/3 0 



W 



U>2 + 



✓2 



1^3 



^3 



*3 



1 

3^ 



>L^Ji ^4* ou ( 15.2 ) v >uii j^-ii jj ^iu > a^i^ Jju~ ^ y jsa j>.s .IV 

. (15.2) ^ JH > ^ j ^>u-ll > 4^ UJu^ JJ* ^ ,J ^J 



^ • j£iH ijt» ^a.(17.5) j p-(r-/») UUI ^1 i4tJ S^l ^< ^ J>JI oj 

( jji u(r lib ) uir lii 4 ,1^1 > jcsafc. ^i>dLi ^ „ j jr ji^;.^ .v 

Of ^Ijll ,> 6J . (17.3) JS^II JI iU ^ «JI>*I ^ A-'/lA- ^1 JSOJI jt ^ 

: iLUI > Jij^ji 

^y { . (i = 1. 2, ...,r) 

(;' = r+l,r+2, ...,n) 



't - 

2 j = rj 



(Hag 



J; (17.3) Jye 



IS r 



(17.6) 



5,T>) Ji- > > ^ r erf j ifjll >- > ^ y j£i. jf Ji >.i j£, .VI 

. (17.6; J^UJI jSjJi J; 

utr is! j ) lit iii jati > ^isi; . oi >ai ^ * j jtoim> j^j ^ o > .vu 

lil \,} ^rj. «ij toljridl " J ^ q = X'AX ^ > ^ JS^ ^ J>a 

. x ol jjisll U^yi ^iui > ^1 ^ «^ ^ 0 < q jjSLi, rl*rl*-"*Yn 
«Lb, <uj cJlT lil \ej jo* ^1 |^j =0 ^ ^JT/J* ili'i jJU-' ^wji! jS^Jl ^ 

^ J>>-i o^. j-y-i jan j m /, > r .• /, oir 'ii ^ . 
. jf ol jjteJ ^idi j* Ji 0£q JjSLj . »>r ■ y? + y| ♦■■•• + yj. jSLui jj 

. />=(>, JIT lil ^1^=0 JJ^ olT lil y JU jj* «il^=A''/4A' ^ ^ jJL. y-y j* J>y 



-jf -rl - ••• --j* J^J' J! -it. ^ jsa ji. 



j: ol>rJ^iliii ^^iii j^^j-* ^ 0>q OjSij, 
i p ■ - 0 «Lb OlT lil L,i , wJU j*e *-i «;) t ? » X A" X iii.yJU jS^i j. 

4 *kt O yw>* JO JljUl jS^ c ^1 J-i-i j U£», . p=.-0 > r JIT li] rf l 



Jf oljjttJ > ^1 j. lu-y^ Ji 0 5 q oj&j 



js^ji JJ 



1* 



. 0 < I ^ I jUU^Lj* ^ = JITJM ulT IS1 .VIII 



. v4 ShJ» ^ /f tt^i-Aj ^uJL o^Lail ^bJI jfi 

: dti^olt 

^wjil i-U J>tT lit oo* <JH j\ oA< ii^- = A^/Uf UJU- iu«J A '<iyuA\ ^ 

^ C S3U o^^t* Jb-ji ( Jaii olf lit j ) jlT 131 l(i vr^- oO* /I ittfil iJLiU iiji^ii jjSS .X 

( J*i> cJlT tilj ) jlT lj>l Ipi 04^ <JLf r UJI o!3 ,4 itffLI iJLii-i ii^L-all o j& .XI 

. v 5jLll ^1 

.-rr ^ J Jf uli ^ ^oo* /I jjlT tj| .XII 

. *JU > jj^ >4 J ^ j > JT jji t oo* <ui /( cJlT lil .XIII 

Oil °12 ^3 
P3 = °21 <*22 °23 
«31 03*2 «33 



PO = I, Pi = <hl, P2 = 



All «12 
<*21 ^22 



Pn= Ml 07.7) 



. jUaU^ jlJjUl jp^j uli p n ,, = 0 ^ Pn-2Pn ^ 0 j'f i ^f- « A cJlT 131 .XV 



po = 1. Pi = 1. P2 = 0. p 3 = 0. p 4 = 14 = 1. jla^ = X' 



112 1 

112 2 

2 2 3 4 

12 4 1 



jj^l uj a 33 7^ 0 u ji 



(i) 



11 12 
112 2^ 

12 14 
2 2 4 3 

• L~ >J /> 3 a* J*"* (0 J Po " 1. Pi = 1, Ps> = 0, p 3 - -1, p A = 1. ^ jy^ ^L, 

y'js» /> dUbu jl^ / lij |^ f lksiU o> *yu^ ^\ r A ^ Sy^. j. Jy 

JS^)! jj , p&* X'AX j£±» 01 Jyj Uli c f U*l< vV ^ o^SS L-u* . ^_ ^ . ,, 0pPll ...,/> T 

. ^ Jlill U j ^1 (I) ^ ^1 JS^JI b\j , ^ > o Jail J ^ 

r i^ylly A/ t-^W-> T y~ JrtM J* A c i>JI . r vV 1 u- ^*t- ^ 

Pr + i = Pr+s = - = p n = 0- trf/i r # 0 dli U£>, . ^ ^ ^^Jl LU1 i^yi j ^ j£r ^ ^i-*^ ^ 

JfPr-uPr-i J- J 5 ^ 1 > J^M ky r i»j J /V" II* r ii ^Jy j£t AVK 1 ; >JI ^> 

y> r -2 ^0 dlf lil c p rM *y^ a,UI U,>JI jj^ Uli p M == 0 /> r „ ^ 0 jlT iij . yj y _ 
- ^ ^ - f UfciJ* A/ j^-u jl JJ j p r . 2 « y^*. y Siyji oa> ji; Liu 
. f^k o^l r L^-j ( lo; i^) &)^« y^. .XVI 

^ cJir^w V; ( ju» ^tr tiij ) c-jit iji u^. w jr^* Jjuj ^ yi js^ji j y; xvn 
^y^b* jr(jai^jir uijjcjir fiitiU^^^ r y^ jr'^jr jsojioy; xvm 

iiUy J^. J,y j^- j£x r v^U njf > W; *^ ^ olT lij .XIX 

jfj II, r y t ^ j. C fy^u 5 J i^Ui i jl jj| J ^ju ^ = X'BX J! V" ^ F 
. Tjui. r j iUy ^y jSLi ^ q " = X'CX, Jl^ J>k y t F > j*^ j,y ^Jii> y iyu , ^ 

Pm-i = a iw ^ 0 JIT lijj iLt >j (jUi- « jf Js L^^- q =■ JT^ ^ A' OlT lij ,XX 



'% = a nn»i 



^ = BY = 



1 0 0 
0 1 0 



0 0 0 
0 0 0 



0 a a 
o a 



2n 



1 a n-t, n 
0 a M 



n-i n-i 



Pa = 



33 



1 -2 
-2 2 



-2^0. u x'ax = r 



1 -2 4 
-2 2 0 
4 0-7 



1 0 -8 
0 1 -8 
0 0-2 



*3 



n + a i3 73 

X2 + <*23y3 
a 33 73 



n - Sys 

- 2y 3 
: J) X' A X Jj5c 



r 



1 0 0 
0 1 o 
-8 -8 -2 



1 -2 4 
-2 2 0 
4 0-7 



1 0 -8 
0 1 -8 
0 0-2 



r 



1 -2 0 
-2 2 0 
0 0 36 



On-i,n-i - Onn - 0 Jlfj F > SU Wj? ^ f - J^* * .XXI 

(«i = yi + Hn-iyn-i + «inyn. (i = 1, 2, ..... »-2> 
) *n-i = a n-i,nyn. *n ~ a n,n-iyn-i 



* = fly = 



ioo ... o a lpnHl 
o i o ... o a 2 M 



a 



2rt 



0 0 0 ... 1 a n ^, n -i On^n 
0 0 0 ... 0 0 
L0 0 0 ... 0 Ot n .n-i 



7£2 n-2 

Z 2 <Hjyiyj + 20t n ,n-iPnyh-iyn- 
i=i ;=i 



y< = *i. (i 88 1. 2 n-2) 

7n-i = z n-i — 2 rt 
yn - 2 n-i + z n 



01 * J* 



••r 



n-2 n-? 



v:4* = r 



1 2 1 

2 4 3 
1 3 1 



A 32 



■Wo. Ir- a 22 = a 33 = o J^SL 



1 


I 


2 






*i = 




+ a i3 73 


0 


0 


-1 


Y 




*2 = 






0 


-1 


0 






X 3 = 


a 32 y 2 





r 



JS^fl Ji X' A X Jfr 



1 


0 


0 




1 


2 


1 




1 


1 


2 






i 


0 


0 


1 


0 


-1 




2 


4 


3 




0 


0 


-1 


Y = 


r 


0 


0 


1 


2 


-1 


0 

— 




1 


3 


1 




0 


-1 


0 






0 


1 


0 



r = y'sy 







i 


0 


0 






yi 


= z l 








0 


i 


-1 


z 






z 2 - 


23 






0 


i 


1 






73 


22 + 


23 



JS^Jl Jl y' B Y 





1 


0 


0 




1 


0 


o" 




1 


0 


0 






1 


0 


0 


z' 


0 


1 


1 




0 


0 


1 




0 


1 


-1 


z = 


= r 


0 


2 


0 




0 


-1 


1 




0 


1 


0 




0 


1 


1 






0 


0 


-2 



< + K - K 



ft - r A X J. , J.*. ^ XIX ,.,^!^ SJ Wj; ^ • ^ 

• jU ~ * ^' ^ % J J" <i c?« ^ > r ^^^^^ 

. t/Uu js^, ^ v^Vu^. XVI ji UaJ,. 

P^-iP^r ( 17 . 8 ) 

0^ J>J >V X X i.JkJ\ fLusJ 

Pr- 2 a r-i, r-i/r-i + « r - l , r ^p r y* (17.9) . 



. x v i>J ta»j diij p r ;jUj ^ p r . 2 ijiii iiij uu WjUj u tfjjij 

i, Jid\ Jl^l jS^ j o r , ,. t ?r£ 0 ( ^ aUl >il ) uli o r ., , r _, = 0 j /v-i = 0 61T lii 

: ot>.j- &~ J>J XXI 
2ar.r-iPr(rr-i- y ?) ( 17 . 10 ) 

. o\ jisA iu^ a >u- >T JS^ Ji J«ll ^ j3l J5^JI J>* > Ui>« ..U Jjfr jfr 

j l>j j\ oli SjliJ />,. , , p r IJIjiJ ojSj L c-* (JL J L-^. (17.8) j. Jj>ll -0-1 ujC 
Pr-2- a r.r-i- Pr * Pr-2- a r-i. r-i- Pr : u^l>dl ol ( 17.10 ) j ( 17.9 ) J J~*LI . ijXti 
a r , r -i. , Ot r -i.r-i ijUi >J ^ SjUV Tjjtfj j twl., Iv oby 

. dli >J • 

^Sij^T J>U jCi JJ r & ^1 q=X'AX ^.jj JjU-l lij XXII 

Po,Pi,P2 i»r. Ul^sll j fett ZjUVI JJ J!l o-tfU-l jj* U»" ^jL* U-^LI jjjU-I jli 

VI jsil J >-Jt o&c.j . yijdLI .4* j t J jUVI jjfcS J« oVU-l ij* (.1/ rf .,Lj iJUl j jUI ulj 

. of ^jtf «XJ j tjU fj». j! L..^. To*. Ul 

,r - n JH-JLi j-Jut 

JS^fl J.ljJ ai X' A X jt >>J 

= (a^ + 05*2 + ••• + an%H&i*i + &2*2 + ••• + i n *n) (i) 



Jrt< > *rji *J|itjrf. ass- y_y» cjit iij 



y 2 = + ^*2 + — + b n x n 

Ya = *a Yn * 

. LijI 2 Vv» u- ^* ( 0 • 2 Vj> *P J'l J'a (>) Jj* 



iyi = <h*\ + 02*2 + — + <*n*n 
y* = *2 yn = *n 



Jl (i) > Jye 



i— 



■jj(f uilt»^^Lu v >-j-u js^, jr ^ijr^ o ^ ^ ^ js^ ^ ^ .xxin 

. 2 £ r cJj( JJicJlT ISJj) 



( i7.3 ) jfcjiji 9 = ^ = r 



12 3 2 

2 3 5 8 

3 5 8 10 
2 8 10-8 



12 3 2 

2 3 5 8 

3 5 8 10 
2 8 10 -8 



10 0 0 

0 10 0 

0 0 I 0 

0 0 0 1 



C 



1 0 0 0 

0 -1 0 0 

0 0 4 0 

0 0 0 0 



1 

-2 
-10 



0 0 0 
10 0 
4 0 1 



-1-110 



1 -2 -10 -1 
0 1 4-1 
0 0 0 1 
0 0 10 



( 17. 3 ) luJI qmXILXmX' 



Y Ji^ 1 ^ u US* j 



1 2 2 

2 4 8 
2 8 4 



[/t!/] c 



1- 

1 


0 


o ! 


1 


0 


o" 




0 


8 


o I 


-4 


1 


1 




0 


0 


-2 i 


0 


-i 


i 





X = PY = 



1 -4 0 
0 1 -i 
0 1 * 



q = 2*? + 5*f + 19* 2 - 24*2 + 8*^ + 12^ ^ + Sx, * 4 + 18* 2 * 3 - 8* 2 * 4 - 16* 3 » 4 

- 2{*? + 2^(2*^ 3*3 + 2*^1 + 5*=+ 19* 2 - 24**+ 18*2*3 - 8* 2 * 4 - 16* 3 * 4 

- 2 |*f+ 2^(2*2+3*3+2*^ + (2*2+3*3+2*^1 

+ S** + 19** - 24*J + lSx ^ _ ^ _ l6x ^ _ 

= 2(* 1 + 2* 2 +3*3 + 2* 4 ) 2 - 3{*| + 2*2(* 3 +4* 4 )j + ,* - 32* 2 - 40* 3 * 4 
= 2(* 1 + 2* 2 +3*3+2* 4 ) 2 - 3(*2 + *3 + 4* 4 ) 2 +4(*3-2* 4 ) 2 



wi 



9 = x 2 + 4x^2 + 4^*3 + 4*2 + 16*2*3 + 4xg = {x x + 2x 2 + 2x Q f + 8* 2 x 3 
iliM ^ J^l J^iJ UU jc 2 x» j- dj* Je x£ J* *f <i **** -r^' J 5 ^ 1 ^ u . 

*1 = *1 . X2 = Z 2 . *3 = 2 2 + 2 3 ( i ) 

9 = (z 1 + 4z 2 + 2z 3 f +8?|+8z 2 z a = (2 1 + 4* 2 +22 3 ) 2 + 8(r 2 +iz 3 ) 2 -2z| = y\+*£-2y% 





1 


4 


2 




1 


0 


0 




1 


2 2 


Y = 


0 


1 


i 




0 


1 


0 


X = 


0 


i k 




0 


0 


1 




0 


-1 


1 




0 


-1 1 



x. us^ z 



10 0 
0 10 
0 -1 1 



X (i) ^ Y = 



1 4 2 
0 1 2 
0 0 1 



z aWj 



1 -4 0 
0 1 -* 
0 1 2 



1 0 0 

0 8 0 
0 0-2 



1 0 0 
-4 1 1 
0 -i * 



1 0 0 
0 8 0 
0 0-2 



1 0 0 
-4 1 1 
0 -k k 



1 0 0 
0 1 0 
0 0-1 



1 0 0 

-\[2 kyf2 by/2 
0 -4^2 by/2 



[el?'] 





1 2 2 




1 -V2 


0 






q = x' 


2 4 8 


X J ' X = <?y = 


0 iv^2 




y 






2 8 4 




0 by/2 
















r, 2 + y 2 2 - 





y l * y 2 + 



+ r 2 + 



+ y 2 - v 2 - y 2 - 



- y. 



-y r 2 



(O 



Jl tf* *® Jo-« * = G Y j ( i) Jj rfill Jo-dl X = F Y jiJj p < q *\ 

A21*i + 622*2 + • • • + l>2n*n\ 
Y = f -1 * = 4 

&ni*i + &n2*2 + • • • + bnrfKn , 



+ Cl2«2 + ••• + Ci n * n 
C21X1 + C22*2 + • • • + C2n*n 

cni*i + cri2«2 + • • • + <^»i% 



< c ii*i + c i2*2 + "- + c in*n> a:+ ••■ + ( c ( 7 i*i + c ?2*2 + - + VV 2 

- <Vi.i*i + Vi.2*2 + "" + e (7+i,n%) 2 - ••• - (cri^ + c r2 «2 + — + c rn * n ) 2 

: 4foU. r > r - ^ + p jc*\ 



6 21*l +fc 22*2 + "- + 6 2n*n = 0 
+ ^2*2 + + fyn*" = 0 



Vl.l*l + ^+1.2*2 + * + ^ + i t „^ = 0 



c n *1 + ^2*2 



+ • • • 



+ c rn«n = 0 



U-*j* lij . ( a , , o 2 * ... , On ) J^j «iU > ->U .ii. jl * . J^AJI IV o>JI 

: 4* LJU (iu) j JU U 

<^ + i.i a i + 4p + i.2 a 2 + • ' • + b fi+i.n a n) 2 ~ ~ ( Vi a i + V 2 a 2 + * • ' + brrflnf 

= <*ii a i + 'i2 a 2 + • ' • + *M 2 + + <V*i + c q & + • • • + c^) 2 

j* U J* iU jji (? -jj F t £ij >JJ ijL- i^U-) JT s-iUi Li* u! j^l^ll o\ 

^ v< ^ tff ^-T^L; Jj js; Ji^-i /> > ^ JU- iU jJI la» lij*f lit j . p t£ q >ili J* . j>u 

. p = q 

gj ji*M U» Ol . fjLS] r VjJ' Cr £j- >— JflM J. i U i»tt r * Le 



"Mi 












• °i 2 ir 


0 


"Mi 


°V2 " 


• %V 




0 


0 



. A J >~ >-ll li> ul j^l^il j.j , J- Wj" Jf> 

. A = C C oj&£~* r i?J\cr C 

B XVj**ji~+rjJ . ^"[o o]' * VJfr * 

A - BfyB = Sty^S » . N{=Ni=N?, o\ UjA-B'NiBoji 

. v ^k^tT A=CCj r ISJ\ &Cbj& c * »J 

: J tilt ot ^> >U . r 

jV fl = diag(tfi.4 ij.0.0 0) 

E'(C'C)E = ^ 2 . j^Si ^ £ oU > U-*- * >u*. j^-j* «sl J • - 1 J + 1 ^ U ^ rf i 3 s * ^ 

4 + 4 + - + fe in * d i- <^ = 1.2 «) 

.l+j+lu*^ A b\j o<d f JT ot jJI ^ ui 
t*! jjAsl slUIl ^1 4 ^ J <*J JT o^lj .*, =<) g^^i ? ^i* ^ j3* JSoJ 



.l-j^j^ Pn _ 2 j Ph , x ^ ;>uii u*9i ja a^uij i^*^ 

(') W ^ 05^=0; :.T^>J ^ot^o. Ux* 2<n 1^ ,4 S>Ul 

• a» =0 ( v) H j >-« tf jLeV a H ^ o j-*- 
^j^l « , ^uJi j-V Jl / ^.V 1 J >**^ J / fj* li JuJI LIS lili oh ^ 0 ( I ) ^jd 

Pn-\ = a « 5^ 0 . Xjjatl ii^UuJ bji> *»U 
i ^ li ^i-ll JiJ . a TO5 *0 ^ Jtfl > tu j OU \A\ 0 U . a lV =0 JT ( v ) ft\ ^jd 

J . ^ li ^ ^ Jl / ^ li („_„ ^ ^ j| 

(6.6) jiUoj Vi,» = \ M /o. 



a nr-i,n-i °W-i,n 




0 Vi.n 


ot a 




Vi.n 0 



• ^ ? = = X' 



0 0 2 1 
0 13 1 
2 3 4 1 
1111 



Pn-2 ^=0 J 
. U? XV j» j« I JU it Ji^V 



/>i s Pa = 0. p 3 / 0. J U , po = 1. pi = 0. p 2 = 0. p 3 = -4, p* = -3. j! U j* 



0 0 2 
0 1 3 
2 3 4 



0 2 0 1 
2 4 3 1 
0 3 11 
1111 



* a Alj 4i * 3 ^ x 3 siij j; x 2 t U » Po = 1, Pl = 0. p 2 = -4. p 3 = -4. p 4 = -3. u & ^ 



q = X' 



12 3 4 

2 15 6 

3 5 2 3 

4 6 3 4 



1 \ 



*J*P * V^. ul . ^ 9 0l, p 0 = 1. Pi = 1. p 2 = -3, Pg = 20. p 4 = -5 j| L> J* 

Jpl jCtll Jl b ^J, XIX ijkll JUsJ jl jU P| ^ 0 JTu! U 



j\ - 3y| - 60y* - 100y* 



12 3 1 

2 4 6 3 

3 6 9 2 

13 2 5 



q = x-ax = r 



12 10 
2 4 3 0 

13 5 0 
0 0 0 0 



1 2 1 

2 4 3 
13 5 



*0. 



B =* 



12 13 

2 4 3 6 

13 5 2 

3 6 2 9 



p 0 = 1, Pl = 1. p 2 = 0, p 3 = -1. JxiJI lii Oj&j JtcX = X'. 



1 2 1 

2 4 3 
1 3 5 



^22 = | J 5 1 = ^ * o.^ P2 = o of u : . fj^i ^ f^, jwr>* ji 4 - Jj^ 1 J^ 1 of ^ 

(16,8) JjUsJO^J>kl 

PaPirl + Pi^rl + Wsxl = rt + ^2 - 



1- 2 1 2 
-2 4 1-1 

1112 

2- 1 2 1 



X. 



J?* 1 . ^ ui^J <J^>* ^ J^ 1 J^ol, p 0 = l t Pl = 1. p 2 = 0, p 3 = -9 ( p 4 = 27; ^af 
: >>(16.9)j(16.8)<M*0^ J>*l JfcDI 6U£ 32 = -3/0 ic* 0 33 =O if U . /> 3 «^ fl = 



1 -2 1 
-2 4 1 
1 1 1 



PoPiJi + ^PsO^-r*) + p*p*yl = ri + 54y 2 2 - 5^ - 243^ 
X\ • Jf^ ^ • X% • • • ♦ Xp 

%2 * ^2 ' %2 • • • X2 * Xp 



\G\ = 



Xp'Xi Xp*X% • . • • Xp*Xp 



> 0 



z = 2 x iXi 1 0 * = [^*2 Xf> Y jt 0. j 0^ o^ai of ( 1 ) 

i=i r 

o<z-z = ( 2 jrjjy) = x'(X' i x j )x = r^.Aj)^ = rc^ 

. 0<|G| ^^^^^IJS^JIUot 



p 

t Ji^^. f = S^i^t =0 

Xy£ = Mj-*1 + k^XyXz + - + kpXyXp = 0, (/ = 1.2 p) 

XyXxXx + XyX 7 »2 + ... + Xj-Xpxp = 0. (/ = 1.2 p) 

. |G| = 0 OjZij^ki, (i-1.2 P^-U'jjiJ^ 

^ (._,) .^SLjj |G| =0 jl >>J jl JUi U* ( v ) ^ oUjJj 0£|G' *jt oiJ 

, p \ p 
ol^l 2 *,X,"£ = ££=0, £=0.^i £ = S A.-f-O. (/ = 1.2 P> > 



*? - 2*f - 3^ + 4*^ + 6^*3- 8* 2 *3 (-- )2%l- 6x^ + 4^) ,*+ 4^*2 + 3*f ( I) 



1 2 3 

2 -2 -4 

3 -4 -3 



^ -3 0 
-3 0 0 
0 0 1 



•c a- 



( 1 ) * W-J 



2 -3 1 
-3 2 4 
1 4 -5 



. 2x? - 6*^ + 2%^ + 24 + 8*2^ - 5^ : vU-*: 1 
: J1>-*l ^ \ J>tl - ^ v 



* (») 



*i = «3. *2 = z lt x 3 = z 2 . (->) f * ( r ) J : >Uji 

• J** 1 J^' 9x2+2^+24+6x^-6^^-8^3 x*+x*- 4xf +4x 2 x 0 of ^ - ^ 





"0 


0 


1" 




"0 1 


2" 






1 


1 


1 


1 




1 


2 


4 




0 


1 


-2 




1 1 


-1 




X' 


I 


-1 


3 
3 
1 


-3 




2 


6 


-2 






-2 


3 




2 -1 


0 






1 
1 


3 

-3 


1 




4 


-2 


18 



. (-/) / JjJU.IJJJ.f 

* = K SA K^5)K^(1). ^ X = Xjr.<Hfc X'CX JI 1 T 5lUl j ^1 X'AX<i\j±\ j£c <uf - y ^ 

. XIX 

JUT UjSo jU-t uU fc uU- 4 Itwti ol j^ull otJuip- oUj*^* u'ifcCli JIT ty <*t jt ( I ) - y Y 

. A. mi l Li 

. ( X ' H JkA 
. D'AD=1 jc*\ : *Uji 

BfAB=IocftdL ocM* C,B oUi >L*LI cJlf j ^ oa* ? il^^l. iJi^ * A cJlT 131 *t <y> ^ - yt 

. ^LJl ^jLj jI jjC A vr>. Sao* O ii^i-JL ^ j JT ol ~ YV 
| 4 | = oc - 6 2 > 0. > 0<a ( iif olT 13b ) Olf lit V* °*i ~ 26 *i*s + c *2 ^' &j> - Y A 

. XXI j XX tftjti\ S&jWu^^ - Y^ 





"0 


0 


i 






0 


- 2 1 


r 


0 


1 


-2 




[• 


0 








-2 


3_ 






1 





0 2 0 1 
2 4 3 1 
0 3 11 
1111 



r ,2 -'i 

X( L )X'\ 2 4 2 
L-l 2 3] 



12 12 
2 0 12 
1112 

2 2 2 1 

1 2 3 1 
2-462 

3 6 9 3 
12 3 1 



1 -1 0 
-1 2 -1 
0 -1 2 



X ( I ) 



Jr( - ) ^ 



4-4 2 
-4 3 -3 
2 -3 1 



. ( > ) ^ v aLl! J ■> j ^ U W fj ( * ) > J-"~=> ^ ! j^ 11 

p 0 ■ Pi * a 23 * p 3 = - 16 : y? + 128 y 2 2 - 128 ^ ( > ) *ri 2 - 16 Ji + 16 y 3 2 *" M 

(*)^ ( J )y 1 2 -4y 2 2 + ^|-3 y 2 (r) 



A = f'/W = iih^. kj = h jjf 08.1) 
^U. j oL>JI jt L* 4* tJj c L^y Lyu. ^5Ci dj£i (18.1) oU JTj H ulf 

.S^J^IJSjUI^I I 
• >T ^ JO Jl (18.1) JSLUl J>. Jf-^y iLUI > JS\ Jo-ll 01 

(BYYH(BY) = Y'(B'HB)Y (18.2) 

Jjj* ( Jul OlT lijj ) OlT ISJ jUil&, Lfll t Jt/ CA jwsll 3* J U^V J* i>^-i J^Ai' 

: l) jSu 4>U oli! ,>u 
. .1,1 j^S iU > j£i vj II 

. jcl }Su. UM» ( 10* cJlT tijj ) cJlT IS} ^USa oU- j» WO OjSi III 

: j£iJI Jl r (18.1) ^ JO Jl>*l oSC* 

..j^j^^O^ *iy iyi + A 2 y 2 y 2 + ... + i r y r y r . (18.3) 
j» 5' tsj JJU*f v> J-*- B ol (18.2) X-BY iU jji j«t Ji> flJi^ 

( (15.6) >;! ) jjiW JOB Jl (18.3) * >T Jy* f LBJwt- 



"^Zi + *^z 2 + ... + Jpzp - Jp^zp+i - ... - 7 r z r (18.4) 

. (18.4) JjjOrt 

^ ( ulT UJ j ) olT lij t t n boo* Jli j J^UU ^ J OLL- ^ o^O u ^ .IV 

. JjUJI ^ j I^ZIS vV* jt «-"IS JJoli j IpS 5JJI 

n tjU- aJJoj cJj Jf ulf lij Lr^ W ^ t W /i j A = X ' HX ilill > J^>! JOJI ^ 
j, ^L- > ^ o<A o&tfiyi +7272 + ■■• + y n y n jOJI JJ ^ J-^ JO JI>lI jfcc «sttft 

. x ol >dLi p> 

J . «>p r~p J <U-U i jL- azuj cJlT lij ^ 4il A = X'HX 3>U JO J^' 

H*^ > **** °= h ^ ri/i + 7272 + + frfr ' r<n ^l\ V* J*!^ JO j£e ot 

« « cfc o j£t c au > ju-y ( -Lii oir isj j ) uir hi L-^ W joji b & .v 

. U SJ\ j H J JT jU Vr>* # cJlT t^j .VI 



.(18.4) J^UJOJ! x 0 



1 1 + 2i 2—3* 
l-2i 5 -4 - 2i X J>-* - \ 
2 + 3i -4 + 2i 13 



1 l + 2i 2-3i 
1-2* 5 -4-2/ 
2+3i »4 + 2i 13 



10 0 
0 1 0 
0 0 1 



HC 



1 0 0 
0 1 0 
0 0-1 



1 0 0 

2/VlO 1/VlO i/y/lQ 
<-4-4i)/VlO i/y/10 1/i/iO. 



js: = BY 



: SUN > J^IJtrdl^USij 

1 2/^10 (-4 + 4i)/\/l0" 
0 1/VlO -i/S/TO 

.0 -*/VTo i/Vlo . 
nn + yays - Tars- jj jjli >l JSjJI J j5c 



****** : jA* pjan j^ai 



[1 1-3* 2-3i"| 

i+3t i 2+a 

2+3» 2-3i 4 J 

[1 1-i 3-2f"| 

1+i 0 2-» 

3 + 2* 2+i 4 J 

Tl (-1-2.VV3] _ _ 

|"l (-1+30/3 
X= 0 1/3 -IF; 



nn - y&z 



(') 

(v) 
(r) 



(-1+0/V2 (~l + 3i)/VT0 
*=|0 l/y/2 (-3-2.VV10 
0 ■ 2/V16 



y : nn - rsjs - j*^ 



(-i-2i)/v5"iri ii, 



[i i+» i+2/l r ! 1+ , _ x "I 

i-< 3 5 hr ol JW .** r i-,- 6 -3+,- 
I " 8 5 I© J L-l -3-. 11 J 



VII— VI oL^kll ^ _ . 



0 


*1 


*2 


- *n 


*1 


An 




*in 




A 21 


A22 






*« 







'• ^ &jt - v 



(4.3) J«sJ . a Ujj 



: 

JfjJI li» Jj*: f ^JI +-J > .F > J*, jy* 4 = [ay], (i.y = 1,2 »), ^ t Y =AX JJ 

. J,^dl ti* J^- j. JT 4*db -.«L» *U 7 = [ji.jfe yj' wll Jj ^ = [x 1 ,xt,...,x n Y **d\ 

: ahui ji* jr 4^1. <*h J jut ji u j» j j^. t r ^ rf t ^ 

= A* (19.1) 



M (19.1) ^ : »>U 





— Ol2 






*i 






A— 022 








- 0 


— a m 




... A— a nn 









(19 ? 2) 



( jai jir > ijir iij t» ^i; > j>- (i9.2) 4_iudi o^uli j jSu 



A — Oil • — a 12 

— °21 A-022 



= 0 



(19.3) 



— a nl — O712 A — a nn 

a>*H jjiT ^ali j A J <~JJ\j n <r j^Jl 9 (A) .> j*iT J*u oa^l »i» llj&u jj 

Ai, A 2 , »-» A n Uj>U ^»J, 

oLS"> ^ S«M; jg* J>- (19.2) ibUJ bJJMljdiljA*. k = A, JIT lil . ,< JSjfeJU'jjlM 
^JS (T iulSJl j>U-l 4 Lit s^lCl ^1 ^4; . ( ;>JLt ) UU'I UJW .U ;>L1I v-ULI i^te.^ j! ijjJU 

. 4i»lT CjI|M£* I 4««U-I CtlfftiLI 



4 = 



2 2 1 
1 3 1 
1 2 2 



rw 



Ai- 5, A^ = 



[A-2 -2 -l] 
:! A : 2 3 a"-J 



- A a -7A* + llA-5 - 0^.^,^^ 
JS^JI itb (19.2) 0.U A = X x = 5, JIT lij 



[o i -fi rvi r 3 -2 -i" 

10 -1 |I*J = 0 >l -12-1 

[:::;] 

lo o OJ 











I 





* 0 



[3 -2 -l] 
-1 2-1 olLt 
-1-2 3 



. ^ _) * ^ ^I^BU* ,>. [*,*,*]' [1,1,1]' ^j^lj j^^^lft 

JS^fiJI itf-L (19.2) 6U A = A, = 1 j^'U 



*t + 2*2 + *a * 0 j\ 



"-1 


-2 


-l" 




-1 


-2 


-1 




-1 


-2 


-1^ 





= 0 



jj^UI X = l ^.Itl i^il «-U-ll ^l>JI oli loSit, . LUt 6*Ss-. «U-(1, 0,-1) .,(2,- 1,0) b[ 
hXi+kXa = [2M-A.-A.-*]' JT ol JT 2 = [1, 0,-1]' j JT X = [2,-1, 0]' aJJU, 2 j» tfiJl ^If-fl 

.A J >w. V 4*^. j» 



j, ( k = 3 ) 3U r tlLli J 

£»W*^ ,>» Xi, ^2, X\ cJ^* tjjj -4 S» yLtJ ( I jj^u) Utat 4*»U- Tjjj,- At, A2 Afc ^jiriij J 

j. (n = 3) i-»U- SJU- t i)Lil jj> jc- 

k * (A)Un.oU * (X) = |A/-^| cJlT, r it-joll j. i*^ a^u*. ^ cJlTtil .II 

11 > k vUlT lil ;jJLI Hjk^J (n-k) ;__». >JI '*^J\ ^ >-ll ^ ;^ k ! tfJ L A Jl i-^ 

. n < jlTlil >wJI j jl-ij A: = n cJlf lij r ! tsJ-u 

: A_jf II * jllJ s»^f 

oU n ifjjl! ^ 3>UJ XjjJLI 3>UI ol^JLI r \# I A- A,- cJlTlSl .HI 



(*- 1 ) rfjL* A,/ - ^4 Vj jl« » jJ" »> A i« r ii^i-i ;>JLI SfcUJ I ji*. ^ ulTliJ .III 



<£<A) = (A - 5XA - if =0 j> \ JUL! jb 



p 2 q 

,1^ ^ in 



[ 2- 1,0 f ^cgUs-ll ^ 054^11 tyj A = 5 i^U-'l i^l ^Uil [ 1, 1, 1 ]' j*oUI *at uj 

. ( / ijkJI ILl iliL- «^ ujSS X = 1 J»UU jjJL oj--L.ll [ 1,0, - 1 ]' j 

. (Iir j HI ^jhll-jbit) 2 2 ljSS\^ o»Ull A = 1 jrJtl jii^ULI >t.*fl 

: iJlUlj. (19.4) SWUI JIULi.lj.jiLi.U ^ J.UII ^ J\ a jU m A' J^^ott* 

. A" J wlCl pSJI IpJu j A J ^1 ol .IV 
. li^, A j. >UI >-J jil J>\ j* A J ji— J u! U 
. ^ JiJjJLI jjXJim^bJj A" j A j.JSLlSjjJLI jjAUo} .V 

. A-jftJU ;jjJLI oVaUIUjUlilj 
>jj» IjlJi. A; cJiT lijj « i-jJ" >4 v*U-"l ^1 Ai, A 2 A n cJlT lil .VI 

. k a j ( : jjai j jit i ) ^u:i paio>; a T , u 2 kx n 

uU 0*u Ijlji. k olTljlj n i-joll A io^ Si^i^l i^ltl ^1 Ai, A 2 A n ^iTlij .VII 

. A - k I J ^1 ^ ojSj Ai— A, A 2 -& A„-A 

. adj ^ J IjJu- l>£> | ,4 | / a 0J» ^ ;iU > « 1 I a cJlTliJ .VIII 



<^(A) = |A/--4| = A n + SiA"" 1 + 5 2 A n " 2 + ... + s^A ♦ (-l) n \A\ (19.4) 
m irjjll oli L^y" ^ ^U 1 «> (- ' )™ > (m = 1, 2 ^ 

X — an 0 — ai2 0 — Oi ri 

0 — 02i A— flt22 0 °2Tl 



0-a 7 



°-a n2 A,- ann 



Irii X Ul. JT tfjUj ^Lp oUi^I .i» >! 0>i..iJWI J-uJl VIII i>J Uij oUUI 
^ L^J A ^ SJU- **>-t ^U*., • X" *■»» *«s» rfj'-'J I jU—T ^UU* jjS5 

^ _^ ^ ( OT = 1 ,2, ... n-1) 1^ im *fi»J» ol^l u, ut . |^| 

. JSJJ1 S^fcAl 



(-if 





a ti.t2 ■ 










<Hs.ii 




• "Mm \ 




0 




°i*.ii 


a i*.i2 • 


■ a i*.in ! 


A 


0 ... 


0 






• %.i« ! 


0 


A ... 


0 


0 


0 ... 


A 



i*\ k 



Lii.fc i»| 

pik M 



*« = (-«" ? 



; r Jf i« iii! 1,2 n J Ufcil jilj^j. p _ n(»-l)...(»-w + l) 

T 1 -4 -1 -4l 1 2 ... m 

jtcJUISl | XJ—A J \ SlUl j ( 19.4 ) S^JIfOii-l-Y 



A = 



2 0 5 -4 
-1 1-2 3 
-1 4-1 6 



1+0-2+6 



s 2 



ll 


-4| 1 1 -1 


+ 


1 i 


o 

+ 


5 


o 

+ 


-4| 

+ 


|-2 


3> 


|2 


0| |-1 -2 




-1 6| 


1 


-2 




6 




61 



8-3 + 2- 5 + 16-9 



*3 



Ml 



1 


-4 


-1 




1 


-4 


-4 




1 


-1 


-4 




0 


5 


-4 


2 


0 


5 


+ 


2 


0 


-4 


+ 


-1 


-2 


3 


+ 


1 


-2 


3 


-1 


1 


-2 




-1 


4 


6 




-1 


-1 


6 




4 


-1 


6 



-3 + 16-8+2 
2 



\XI-A\ - A 4 -5A 3 + 9A Z -7A + 2. 



A S» jib**t 4j^LrfJLI I /tfcu^UI olfwdU j ( «<Li ) Siktf ( lju jj**- ) S-.U. I^i Ai, A^; A 2 , A" 2 ; A 3 , <f 3 - r 

. LU- «Us~ Jf j , Jf 2 , * 3 o»yj 



IV 



°1*1 + «2*2 + «3*3 = 0 ( j ) 

: A Xi = A,- JT/ uLu* ^ (i) v^^J 

aiAXi + oqAXz + oqv4^3 = 01X1^1 + 02X2^2 + 03X3^3 - 0 (ii) 

• A J (ii) v 

«iAi^ + 02X1^ + 03X3^3 = 0 (Hi) 
: JilT (iii) t ( ii ) ^ ( i ) ^tftUI ibT jfce 0^1 j 



1 1 1 
Xi X2 X3 
Xi X2 X3 



a x X t 
a^X 2 
03X3 



B- 1 j ( iv ) V >J . o*-^ #- ! Jj 8 ~ 



1 1 1 

Xi X2 X3 

Xi X2 X3 



( iv ) 



£ >J^. U J*J °1 = 02 = 03- 0. ^ U»J [a,^! 02^5.03^3]' =0. 

. LUrf. «I «t .... o X^, X%, X$ jl J 



<£'(X) 



<f>(k) = \\I-A\ = 



1 0 0 

-«21 X-022 -<*23 
-O31 -O32 X-O33 

A -022 -0231 + 
I — "32 X — 033! 



X-Oli -Oi2 -Ol3 
0 1 0 

-031 -«32 X-O33 

X-oii -012 



X-Oll -«12 -Oi3 

- °21 X-O22 -023 

-O31 -O32 X-O33 

X-o lx -o 12 -013 

-021 X-O22 -323 

0 0 1 



- t 



X-Oli -o 13 

-031 X-O33 - 02l X-022| 

. V-^l ^ \ I - A 4* >u*J i*-* ^* ^ >^ii tfjl-i j 



<£"(X) = 



I 1 0 


+ 


X-O22 -023 


+ 


1 0 


+ 


X-On -0!3 


|— 03.2 X — 033) 




0 1 




— 031 A- 033 




0 1 



1 1 


0 


+ 


X-aii -012 


1-321 


X-O22 




0 1 j 



= 2{(A-on) + (A-022) + (A-o 33 )} 
^'"(A) = 3! 



<AA) = 3! 
<£ (iv) (A) = <£ (v) (A) = ... = 0. : l-ii'A-fj 

Vj ^i* n VjJ" iu^ll «>L«J ol j. r j ^ . I ju IjJu. A,- cJlT lij *;! j» ^ - • 

• r j» J* j< V <_*-LJll juUu^UI ^fl _^ill jui o\j n — r & JiJ "if Xj I — A 



M^JXtl-AJ ^Ull J,*.* ^ i»l ( 11 . 2 ). j» ( »-*r ) ,y JjT Ojft if 

. i~uii : ^.^i uu-yi c*ui>% ««u:i t sit-ii j :.».,) ^ji a ^J- ^ 











i, 1J,2 




1 


4 


1 


4 




"l 0 1 


o" 


-2 


2 


-5 


4 




0 0 0 


0 


1 


-1 


4 


-3 




0 0-3 


-2 


1 


-4 


1 


-4_ 




0 10 


1 



[2, 3, -2, -3]' <^db — L-li ^1 >loUI ^UiVI £1 >JI \U >^ jU ^Jl ^^uJI l«*l> a* 



" 0 


4 


1 


i 




0 


0 


5 


-4 


-2 


1 


-5 


4 




0 


-1 


1 


-2 


1 


-1 


3 


-3 




1 


0 


2 


-1 


_ 1 


-4 


1 


-5_ 




0 


0 


0 


0 



if Of X = 1 



[3, 6,-4,-5]' wJLL «t* ^-Ull >i=,sJt ^LfVI £1 >Jl U . -w-ljjl ^ 

Adj/4 J l«U *»J 0 jSsf 
: JjSi t ilLil ^ 

a n + Sl a n_1 + ... + + c-i>** M I = o (>) 

A -J / «j. jdl oli V* j« «=»!>UU JS" ol ^11 (_iy tf jLj « 4 . (i - l. 2 h - l) ^ 

lM/-adj^| = M * + ^A^ 1 - 1 + ... + 5^_ lM + 
adj/f J j *► jjB oli cljjuil ^ ol^ll ,y (-1/ sj . (/• = 1 . 2 » - 1) ±~ 

Si= - <-D n M|*„_ 2 S n _ t = (-if |/l|"- 2 Sl , : 0* 5y JT^, (6.4) JJ lala.1 

* : J \adjA\=\A\»- 1 , 

a\ - ( -i) n {(-i)V + s^^- 1 + ^\A\vP- a +■ ... + S2 M| n "V + Sl Mrv + Mr 1 } 
Mr n M-adj.| . (-i/mi + m^) + ... ♦«*. 1 ( 1 5 r )- 1 M-i)"(^M|| - m) 



/(^ = + + ... + s^^lf-i + .(-«»(!)» foil 



a^JlL) = (_i) n |a n + s.o" -1 + 



: 4_jf 



0) 0-^ 



*, ^- ibL. j P ;.uLs> « >vJL • jjJLJ ihLlI o! j» ,r» — A 



<£(A) = \XI-P\ = lAP/P'-^l 



|-PA(i/-P')| 



±A n lf/-P| 




U, £l> JO ( :>JL! jyU-l ) i-UM pill LlkJI oUji «,l-t rJ t-\ 



[-2 -8 -12 - "l2 2"j [lO -1~| 

1 4 4 ('») 0 2 1 ( r ) 1 2 1 ( < 

0 0 lj |_-1 2 2j [2 2 3j 

[-3 -9 -12] fb 1 0] [" 1 1-2"! 

13 4 ( >> 0 0 1 (•>) -1 2 1 

0 0 lj L 1 ~ 3 3J |_ 0 1 -lj 



"-1 


-1 


-6 


3^ 




" 5 


6 


-10 


7" 




"3 


2 


2 


-4^ 


1 


-2 


-3 


0 




-5 


-4 


9 


-6 


(J) 


2 


3 


2 


-1 


-i 


1 


0 


1 


<r> 


-3 


-2 


6 


-4 


1 


1 


2 


-1 


-1 


-1 


-5 


3 




-3 


-3 


7 


-5_ 




2 


2 


2 





(4) 



^1 



1. [l.l.l]' 2.12.1.0J-; 3. [1.-1.-2]' (I) 

-1. [1.0.1]'; 2. [l.3.lV; 1. [3.2.1]' (v) 

1. Li.i.-ir. 2. [2.-1.-2]', (t) 

1. [1.-1.0]'; (O 

2, [2.-1.0]'; 0. [4.-1.0]'; 1. [4.0.-1]' (»). 

0. [3.-1.0]'; 1. [12. -4. -1]' (j) 

1. [l.o.-ir. [0.1.-1]'; 3. [1.1.0]' (j> 

0. [1.-1.0]'; 1. [0.0.1]'; 4. [1.1.0]' (c) 
-1. [0.1.-1]'; i, [l + f.l.l]'; -i. [l-*.l.l]' (J.) 

2. [l.O.l]'; 1+i. [0. 1.0]'; 2-2i. [l.O.-l]' (tf) 
1. [l.O. -1,0]'. [l.-l.O. 0]'; 2. [-2. 4. 1.2]'; 3. [0. 3, 1.2]' ( il) 

1. [1.2.3.2]'; -1, [-3,0. 1.4]' (J) 
0. [2*1.0. l]';- 1. [3.0. 1.4]'; -1. [3,0.1,2]' ( f ) 

v-uu j jjisoui oi^it olj u j* y i> s>-i . ( s>jli jjji-i ) «^u:i ^1 it ^ - \\ 



IVT 



. . VI j I Ctf-tj^" »» 

.vi tr 

;k+k)l-A\ =(X+A-A 1 )(X+A-A 2 ) •■•(A+A-X n ). jt,|A/-i4| = (A- A0(A-A 2 )...(A-A n ) oiT lit : aUjJ 

N = P r °1 

. Lpi ; JmJLI ShUI AN j NA 

1/Ai.l/A 2 1/A o\^\f IA/-/T 1 ! = \-kA-\±l-A)\ ^Tl a i-jJlj**-^. A 

A- 1 J wLti^jai ^ 

AiM-**. 
JT/Jf, = 0 

*(0) = r"UI 

^ J (»-r) irjJI ^l>-» ^ (-l)*- f r! jt-t ^fo) 

0 (n) rO) = »! 

: J rr ^ Li.1 ,> >» - vi 
0(A) « 0(0) ■+ 0'(O).A +^0"(O).A 2 + ... + ^-0 (n) (O)-A n 

(»9.4) > J>-» 



= R~ X AR (20.1) 



1:3 



B = R -1 4K 



£7 -3 -3] p 2 i] |l 3 3*1 [5 14 lil 

1 1 0 13 1 14 3 = 0 10 
-1 0 lj (l 2 2j [l 3 4j |p 0 lj 



. 4 5>*J :>JLI <fcUI Ujty B iiji^ui (A-5)(A-1) 2 = 0 :>JLiaoUlCil 
of ut J^JI y t = [1, 0, 0]' y. \ = 5 <~il ^LJLI B J j^^ll u! 

ul * tfJ UI jCc j . X = 5 ir'li i-u:i (v-M Jil^- /4 J ^ V ^ = RY X = [l, 1, l] 

iLcJllj jB J I jjiuiOl ol*~dLI j. 7 3 = [17, -3. -2]' , ^ = [7.-2.0]' jl>j»J!e 

X = 1 ^ UitJLIj LU ;i;-„llj ,4 J 

Jf = R Y jU B _J ki >JU ji» >U1I B = /l- 1 A R jya,^ K ulf li| .11 

A «ji*Jl Jt,- jJLI jAUl ^id :>UI 4 ^.^-J IjUs-V 

r yUi >;t ou jji j»-f 

. 5>-JL1»ii i>SII ^bJI^ D = diagCoj, as o n ) ij>i S>Ul J jJLI j jii-l ol 



IV* 



«4 JXM : Osj*mS\ JumUI 



. (i - 1,2, .../i) ^ DE^a^, 3*^* 
. (oUjJ t j r ordULI J&\ ) f ju; LI i^JcT 
. LU ibz-* I jtte. ^ I***, n hJJZjA^ ^.liii /i i-joJI A S^L*. ^ ji .HI 
***** ^ri* 1 j*^ ^ n Li j n i>->> j. ^ « 4 cJiT IS! .IV 

• aLu >;t 

: ^ ilLi! j ^ 

x 7 ~ A 1 f iM 1 * = i J*» >lu >b ^ . jii jus- \ ^ j^ii! ^ aUi J 

♦ 4i>^*J;>ai j^i^ u>; ^l* afc. «>^c. * Vj-^j- ^ jr .vi 

A - V jjzjLl! jliil 

iiy**. -u- ^ *U c U^. ;>* oli « V jJl ^ ^ A cJlTlil .VII 

i. - ^ ^Lil 

* '*?J& o* ^ ^ ^> U^L* /i Vj^J-^^ /4 cJlTKI .VIII 

..^UJMs r UX.L l :i Vn i>Jlj jJ^i^ P-^P j >1 ^^Ull^ J>' 

A/-5 = kl-R~\4R = R^k'lR - R- X AR = « _1 (A/-4>/? ^ 

- |«-i|.|A/-.4|.|/?[ = |A/-4| 
. 5>*lt j^' cr-Jj Ip-iJ ;>Jt B j A j*JSJ jjSi loSij 



a* .Ml : jArAalt J-»» 



,4 J X,- jUl joi.1 ^Jci >LLI A Jljjte. V 
: J RB = AH , BY = A 4 Y jt»H J* 

.4* = 4«y = «sy = RX,Y = X.RY = XX 

X,- jJLI jifl >b «>^J TjjiuV d*s. JIT OjSij 
/I t i*jU» 4»^amJL Ll* /i jail A**j» 4i ja**> i$5f o^Sj ul f 

yE lt E 2 .En U^l ol4^dl = diag^, 62, b n ) = 



/I t /I V J-JI J. A Am* j* 4» jA**l OtT li| All JJfc^j — t 



Ai,A 2 A rt ;>JLi j>LU > Lf--U; 4 Li^ ;iiiJli >x lt X Q X n n J ul 

: oJLi , R = [X lt X*...,X n ]; ^jMj ^AX i = A^, (i = 1,2. ....»). o& ^ 

AR = U^. AX 2 . /U n ] = [Ai*i,A 2 * 2 A n X n ] 

"X x 0 0 ... 0 
0 A 2 0 ... 0 



= [x t .x#....x n ] 



= /?diag(A 1( A 2 A n ) 



.0 0 0 ... A n _ 

R^AR = diag(Ai.A 2 A n ). : 



ati = [1, l, 1]' . * 2 = [2. -l, or . x 3 = a. 0, -ir 



[1 2 1 
1 -2 1 
1 2 -3 



R^AR = 



[1 2 lj ("2 2 f| Tl 2 1 
1-2 1 13 1 1-1 0 
1 2 -3J |l 2 2J [l 0 -1 



1 2 1 
1-10 
1 0 -1 



5 0 0 
0 1 0 
0 0 1 



^1 yi\ v iju. o^j \i jr 3 xj oij f J ur x/ - a jj* ^oi ( ja» air ) oir 

OjSJ X| iijL-.;^! jjjir\ J^-itl > A; o\, R^AR .= iiZLg{X^\ 2 A n ) = B jtVjI^^U 

f _^uil L|»l y ju< o _>Si j» - k ijL— Ljjjj Cuj o j UjU J* U*l j I A «. la-Oil J» k ( I • B ^i.aJI 



n - k Vj"u-* "J ^ / " ^ - = rtfA^-fl)* -1 ; jSU., n - (n - k ) = k bjU. 

oljxJ c v-il^l t j^U-l .ii d\j A J oLril :>JJ jjii-l ^ X1.X2 x s ji ^ yd <. ^-SJl J* 

. iSijll •jjAi.tsUI SsaUcVI ^n- F r 2 ■ I r_, , >>J . ri + r 2 + ... +r s = n. i-- r i- r 2 V 

j,.>U. ^ «jl ^ (i = !, 2 s). j«iOlll ^U'VI £I>S ^ulT x i2 X in 

: o i-*: I jUlJ LjiT c~-J ay 
011^11 + 012^12 + ••• + oiri^iri) + (021^21 + 022^22 + ••• + «2r2^2r 2 ) 

+ ■•• + ("si^si + °S2^S2 + ■•• + a sr s Xsr s ) - 0 
iij^ «U Yi = a il Xi 1 + a i7 Xi2+ ...+ai ri Xi ri ) = 0, (i = 1. 2 s). ^ JT Cftlj 

. IV i ,1*11 Jj ULU i>» ^Ljl ^.LiL. o^Sj /< jlj F n J Luf 6 jSJ 
JT, itUj X, i^iil >L* ^1 J j^V 4^ JT, Of ^ J «^U:i piJIXi.Xa *n jScI 

[Xi.0 0]'. j^iOl'Xi^i. 



[xi 



(0 



J» g?d ^ ^ ^> pi" U ^ , <?r^<?i j! u JX/ - Qx'AQ^ = (X- Xo |X/ - AjJ Lc 
c cuu^. 4» iJUl jjSSj /4, = [X 2 | Oli n = 2 cJlT lit A 2 .A 3 X n . j» /1 ( '<->^ ^ ot 



^2 /1^2 = 



[x 2 s 2 "| 

[0 /! 2 J 



00 



^ ^ i>JI o J $5>4 2 = [X 3 ] n = 3 jlTlil «- 2 irji'l ^ 2 i-* 



A- 



"/l 0' 




"/2 


0 




\-2 0'" 


0 (? 2 




0 


?3 




. 0 



(Hi) 



. A J i-LCl pill U>i iJSli- O -1 ^ b&i-* 



44 .Ail : oxr**R J-* 1 



1VA 



ol lu uii. fi-^fi ii^uJLi jji; ^ g -u-jt- 



4 = 



9-1 8-9 

6-1 5 -5 

-5 1-4 5 

4 0 5 -4 



^ [5.5. -1.3]'. 1,-1,2,-2 ^ l^'l ^1 \\I-A\ = fA 2 -l)(A 2 -4) U a* 

5 0 0 0" 
5 10 0 
-10 10 



3 0 0 1 



[4 0 0~| 



5-1 8-9 

0 0 -15 20 

0 4 -12 16 

0 3 17 



«,1 



10 0 0 

-5 5 0 0 

10 5 0 

-3 0 0 5 



^ [4.0,-1]'. y>U^Uil jrUL.^Iwllj —1 A\ vjk^lljtljtor 4 



<?2 ^1^2 = on 



E-20 -15 20| |1 

0 -48 64 = 

0 -11 48j L 

l J 



s 2 

A 7 



\ 



q; 1 



!i 0 ol 



[8.11]'. j 2 A 2 »>-JiTj5«tjV uj 



[2 2/»| 
0 - 2 J 



& 1 



[-.: :] 



pi ol p 2 ol 

[0 Qzj * [0 <? 3 J 



0 
4 
0 



0 0 
0 0 
8 0 



3 -1 11 1 



1 

160 



32 0 0 0* 

-40 40 0 0 

4 0 20 0 

-180 40 -220 160 



Q^AQ 



-7 -9/5 

5 1 

2 2/5 

0 -2 



. ^ j <*u:i ^1 u>; vii- 4*>u, p-mp OjSS ^ p 

JjSS U Uil JLI Xjt^^ll ol^l ott UJ^ pSJI »JU . A J pill XvA 2 A n 



itj t v ^ULl j 1** . Uii u 



p 2 B 2 "| 
|_0 /l 2 J- 



..p 1 °1 P n - 2 0 1 

1 L° 'J ' L 0 Vj 



. A J^li! U>» <±.'^jJ^ P' l AP U ujSeJIj 



P'MP = P 



!2 2 r 
1 3 1 
} 2 2_ 



* V h^u ^» [1,0-1]" jlj 5,1,1, ^ z+\£\ pSfl ol a-f ^ J^ili 1 JHI ,y 



1 = 



1A/2 0 1/vT 
0 1 0 
-1A/2 0 l/vT 



1 0 0 
0 1 0 
-1 0 1 



[1,0,-1]" 4^1 ~ Jj^M yf- ^Jtf* IX^^jA^S 





2 2 1 




1/V2 0 1/^1 




1 0 0 




1 3 1 




0 1 0 




0 3 y[2 




1 2 2 




-l/y/2 0 1/^/2" 




0 2sj2 3 



X = I 4^U:) UJili y4 t Jot 



1/V2" -l/>/3 1/^6 
P = P^• I"* I I 0 l/yjl 2/y/S 




5+5i —l + i -6-4* 
4 - -4-6i 2-2i 6+4* 
2+3i -l+i -3-2i 

t #>JLI ibLU »4» ^ 0, 1 -j, 3 + 2*. jjj A (A 2 + (-4-OA + 5 - i) - 0 ^ i4 J s 3aLU o[ 



-1/V3 2/y/e 0 
1/V3* l/\/6 l/\^2 



0 -2yf2(l-i) -(26 + 24i)/V6 
0 1-t (2 + 3 0/V3" 

0 0 3 + 2* 



: 4» ^i-«Li u j&j 



:olU A J 



4 = 



3 -1 1 
-1 5 -1 
1 -1 3 



; jjfcu * ti. o, -i]'[i. 1. i]V [i, -2. ol jSUl 4ib ^ J ^1 piit ^ 2,3,6 0i 



p = 



1/V2 i/V3 i/Ve. 

0 l/y/Z -2/yJS 
-1/V2 1/V3 1/V6 



jsj Jiij /4 j u> iJtit. P-MP ^ p sa-u=. ir 

. i <\ J-iJI ^ (a)' (r)' (^)-» (l)AyL-llj Oijj i4 



i/s/3 i/n/2" -i/Vs"' 

l/x/3" 0 2/^6 

-1/^3 1/^6 

"l/x/3" -l/y/2 -1/-/6 

l/v/3" 0 2/V? 

l/y/3 i/\[2 -\/s[% 



' l/vf2 1/3^2 2/3 
-1/V2 l/3\f2 2/3 
0 -4/3V/2" 1/3 



l/y/2 0 -1/V2" 

0 10 
1/V2" 0 1/V2 



(') 



(V) 



«>a ^lA-ijSS JK-^j )^ j-ai (^)aUi ( f )-(i) ol^W • 

. S >-J i^l^l ^1 U>» j-U* «>» 

u- l AU j^i- .t-* (/ iJ-ij i» ' i ^ J— ai & (<s) * aui j i^jij ^ ay— J£J .^l - \ 8 

A J «-»U.'l ^1 l*>* iiiill a >u. 



0 1/^2- -(1+0/2 

l'v/2 (l-O-^v/I 5 
-1 \/2 (1-0/2^2 2 



l'y/2 0 -l/>/2 

0 1 o {*) 

lA/2 0 l/y/2_ 

_ jltf- : '. -«~ -Ay..*. i>j& B=P~ 1 AP, jji ' ^ ^ ^t* a>L— A cJlf lil^it^^-n 

. VIII i>dl jo ' ^^^J ^ yUl Jp o*>=!l J*ol - \ V 

: je>ji*L\ J jo (/ = 1,2, ...m) ^all jb^-Lii. Obiyu*. Q j B,- «tf ,»J - \A 



C = diag.(Ci. C 2 C„) 



B = diag(fii.B 2 B n ) 



R = dlag(K 1 .R 2 ««). j/, C t = JC^Bf Ri u>>' = ^M 4 ** 

>j /2./1 ,> jTi-j-* ^ - / = diag(/i./ 2 ), C = diag(B 2 . Bi). j B = diag(B 1 ,B 2 ) U&J - H 

. ol^Lil. C j B it gbJ j fl-iBR = C j« /? = p 7 *J . »l f Bi j B t Jr>> 

juii, 1^1* ay^L. , rf t C ) B=diag(B 1 ,B 2 B w ) J« >H 3L.lgJbSaJ.-f 

. Ji^U*ll »i» jUi J jl» J* 2?/ 

jjUI A4 j AS jciy^J 0U n ItjJJI B j A cJlTlij - n 

,>. \» yUl >;! .Q^BAQ = Q^BP^N. j PABP- 1 = NQ-^p- 1 PAQ=N; ^j* ■ 



4j Jag : Qjtrun j^ai ut 

, A J U'i pill X 1( X 2 *n>l*>» illt. 4»>L*. A CMQsJ ,>>L)-tr 

it ^ >4 j i«»u:i pja ^ u>» ^>u* ^tiu ^ <t l A k Q o\ (\) 

%\\ = trace A atj^ ( v) 







" 2 


1 


-l" 




*2 2 


1 






0 


2 


-1 


) 


1 3 


1 






_-3 


-2 


3_ 




J 2 


2_ 



<ijLi 4+ji*eX Z+AuirA) cAijL^} 

. SJuLi. u ^SvJ 4^xJa» 4&£« 4* iaJb^l i*#U^I ^Jtl *-»-L«il • n*^S^^Lf»*iLi — II 

r 4RJLI >s? 

Ai, A 2 , • • ■ • ^n* ^ i-tfU-f lf*J t ittf* /i 4»- jail iu^* iJLS»- 4» jJL*+ A cJlT IS] III 

PM/> = P~\4P - diag(Ai, A 2 A n ). ^ ^ p ^•l-s-W^*^— -*rji 

. f jLlmJ III 01 

I ^ii* V £J y a^-^j il>^L. 4JLJt>. ii ^u*L r f * ip-uJ o'i 5*J Aj cJlT li] IV 

r,- 4 — »Jl Aj J ^L*. 
: JLJI JS^J! FII hjki 1 ifrt i-^^l JlS^fl oklU Jl^-bj 

Aiy? + A 2 yJ + — + ^ n Xn (21.1) 
- ^ ii>»-^JI jdllUUI ^31 ^ Ai,A 2 A r j A *Jj r 

j£* III iJUl . /f £ LjuU JSICj LjuLJ UiOc LJ o^sB uli />-» = P' ul A 
. A J I^ICI ^1 U>i ^-L* i.>i « ^uJl UjuU ^.U. A U-i- yjt- « J^«jJ VII 



ajjW aij^i ciUji^it : uxr^h 



1A( 



i^u-ll ojfrs . A^ A 2 £ ... SA n . ^ Co* j o» A 5JL?til ^>^J i^U-'l ^1 of ^ >5d 

* J kj*^ oU^ULI .a* Ji. JSjlJ . ,4 J ^Uii sjl^I ii^uLI ^ diag(Ai» A 2 , .... A n ) 

: -L— j£ j juUxII «uULjl(I 4. -lib 4JLJU-I iljpJ oU^jLulJI U^JU 

^#u:i pan ^ ia ( ia» oir uj^ ) air isi luli j^ux, oLusjj*. , jiriif. out^, dj& vm 

t u.^ jr'Bjr uir iib(% 1( jc 2 , ...,* n > j jiJua*. ^zj.x'bx j x'ax uiriij ix 

: ji x'ax jyft jr= cr > jlju j*. j^* ^ *l* 

2 2 2 

Ai vi + A 2 v 2 + ... + A r y r 

: Ji X'BX Jj*j 

2 2 

yi + y 2 + ... + r n 

|AB — >* | -0. a*UI ^ Aj ^ 

. ijjLJ*- 4JU j* 4* j a ,al ls*U-l ^xJl 0] — X 

v aLii jri 

4*>L*. 4itt X 1 A 2 ... A n ^ i^U-'i w V-jaH u* ^ j* // cJlTii! - XII 

«yu~ l^L H ujLM . £/7W = U^HU = diag(Ai.A 2> ... l A n ). j^sC ^ {/ 

IjtfcU Y j* A| 4iU t H <U* ji\ 43 jJUaJk X\ O^JbJ oii <m»U- A, cJlT (i| — XIII 

. Ai ju 

« u Ai ^ A 2 4 .. . 4 An. ^ j^i c-aj j a; H i> ji^J i^U-i ^JaJl ji ^ jJcJ 

. #" Ji^Llil S-l^^I ii^Lil! 43 j> diag ( Ai, A 2 - -■ - - A ru ) 

: Jd U Oaf j t ^1 jJ! 

i-^Uil ^1 Lr o; Ui ( J*4» uITISIj ) 6lT iSI l^i ; UJb-l j ^Cf-LiL. obcu ^ olxiji**. — XIV 
4* ^ . AA'=A'A j IT lil ^Ui; L^l w V joJi >4 io^- 

t LiJUfi iCI^LI 4J5JU-I oli 4 lJLSi.( oU_^aLI t i^^iil olijUl Im*U; J>M ^ ylkJl cA* jjuAS 

: fi'B = U'~A'U -U'AU = U'A'AU = U'AA'U = U'AV -U l ~A'U = fifi 

. 4*»U«J 4* jJl-A* Jj^J ^ =U'AU jU 4jJk»-i j 4>jfli.rti j ij-Qi; 49 jfl^tf. >4 cJlS* ISI — XV 

: a aULi j^-K-J 



L«i u>J JT, Ott *. A vlfcJi «>^J X., ^Ltl >UJ i >L. 1^ V Xi otf lit XVI 

w>uJLI ( J** cJlT ) iiJlT ^5 a>^U* b-b-l j 4^1** /4 *u^. 4*jjL±> O j& XVII 

: < 4 Li 4>juS" 

a.Ut. j^?4b>^II oLdi ^U-'i piJ ; >Li! ; >a-*JI ol^dll jU uik; /* cJlTUI XVIII 
|.i oj^t U ^Uli >mUI £1 >Jl oli t /I ^.Ui; o>^Jl r, mju; oli i^U Xj cJlT lij XIX 

. jct-iii. &tr isj J i^u i^iti pa ^ ( j*» uir ujj ) oir uj * Ujj oi^l^ OjSS xx 

: jccl i A <i jfl-rt Jl <-5^>» JL#U- i*J A + i/: uT ^ jcJ 

j* X J**>- t 03*1 <. . 5SU 6 ^SS (A+f/c ) /-v4 oU j <JLi>- i» ^Ua* ^ JJI 

. dli >^ 5 1 = 0 JjSi *t*z 

- X (hi - A) 2 X k Q X l X = X'(hl -A)'(hl -A)X + k 2 X'X = 0 

0 < * Ob Uhl -A)X\'\(hI-A)X\ I 0. Jl *pjs »a*j> ( h I - A) X o[ 

. l*U ^ -u->^ *ii j k = 0 ut 

X[AXz = \ 2 X[X Q j ^ X^AX 1 = \ 1 X^X 1 WgH& AX 2 - X 2 X 2 . > ^Y.-Aa^ 

^2-4^1 = X qXq;X^ j X^AXq - Xi^i^2 

ul-uUu JT 2 j jr x o! J X'^f^Q Oj$L> 4i\* X x 5?d X 2 U ^ Ai^^ = \ 2 X[x 2 Jbf laS^j 

lil ^ - ! pill UJrt ^li* ^>5 P-Mi* o^U^li u^Si P SjuLcu o^-jt - r 

: ol^ 



7 -2 1 
-2 10 ~2 
1 -2 7 



A-7 2 -1 
2 A -10 2 
-1 2 A-7 



= A 3 - 24A 2 + 180A - 432 













-1 


2 


-1 




*i 


2 


-4 


2 






-1 


2 


-1 

















6,6,12^ JJaULI »i» jjJUOJj 
0 ¥ H = 6L2I 



oj--U«. jij^fc/Sf u^S*" *i - 2 x 2 + ^ a = 0 j1 



jr,= [1,-2,1] '4^11 x = 12 yu jirf-ljj ^ = [1,1.1]-. , x t = [i.o,-i] jjA.iai.^ai 

l/x/T 1/^3 i/vT 
o l/vT -2V? 
-i/v/T lV? i/v^ 

P~ l AP »diag(6.6. 12). Si^JI **• OU^, t t iJ j^. 

yi 2 + A 2 y 2 2 + ... + A n y 2 jj x'AX J AT = CK iU ^ ^ J^* ^ t L-^ 

| A * - /< - 0| <j»UI jji- A 1( A 2 X n ^y't + y f + ... +y=,Jl X*BX 

Jl AT'fiAT A'-Gl' ^-UuJi> VII JjjkJipJtT ju-^ 
K'(G'BG)F = n lV ? + /x 2 «|+ ... + ^ n vl (i) 

. C i^ir )i-.u:i (C i)i iJ » ^ ^ 

= JJ (i) JytV-JWilU.^^ „ = diagdVTi;. 1/^ 1/^). >>U 

V'(H'G'BGH)V = u» 2 + u; 2 + ... + (ii) 

: J! W'cN'G'AGti)* jsSW ^ j31 JS^JI W = juL*. Jj^c ^ 
Y'(K'H'G'AGHK)Y = A^ 2 + A 2 y 2 + ... + A„y 2 
X=CY=GHKY ilij^ L^U. ^ ilU ul USi, ITCTAGHJ i^U-'l pifl ^Ai.A* ~..A n ^ 

: JJ JTBX J^ IT Al y 2 + A 2 y| + ... + A„y 2 Jl X A X Jj* 



1AV 



*tM *4*JH cii++l ; ^faWj *jUII JmmH 



Y (K H G BGHK) Y 



K'H'G'(XB-4)GHK = XK'h'g'BGHK - K'h'CaGHK = diag(A.A A)"- diag(A 1 .X 2 A n ) 

= dlag(A-A!. A-A 2 A-A n ) 

IV*->ll-0 ibUljA-i/ Xl .A 2 V ^o^** 



-I = (GH ) I 



1/x/T" l/v/T 1/^/6" 
0 l/VT -2/V r 6 
.-W2 1A/1 l/vT 
1/2V1 l/3\^2 l/6\/2 
0 1/3 v^2 -1/3V^ 
,-l/2v^3 1/3 \J~2 l/6\f2_ 



Wiw jj ? = r^x = x' 



l/\f6 0 0 
0 l/y/J 0 
. 0 0 1/2^ 



7 -2 1 
-2. 10 -2 
1 -2 7 



[1/3 0 <f| 
0 2 0 J IF J! 
.0 0 J 



X'AX 



|A»-y|| =36(3A-1)(2A-1) 2 
-»y^J . 0<ki JT^w- (r^'c = diagc*!.^ *n) = B ^ {? :4.Ui. y^L*. j^- 



QBiQ-iQBrf-' = QB'lQ- 



QBQ- 



/f ^ = Aj ^ <foUI ji* ^. > 0l4u ^ ^ >l «>^J Aj j£J 



1AA 



(X/-4)(A/^4)' = (A/-4)(A/-I') = AA/ - \A' - A/4 + 

= AA/ - A I' - A/i + I'/! = (\I -A)'(\I -A) 

: JU = (A$/-4)A^ = 0; > Uil le ^ - i^liiJ o^i*** A / - A jt 4^ USi j 

IS) j ) *^5lT lit (pi t ii^i^I t>0»-i j if-Ll- O^SO (. w J* j /( ^ of o> j> - ^ 

: £/ ^0^1 j <, r • J*«iJt VIII o^kJ i*^T c ^4 ^ jiJ 



Al ^12 
0 A2 &23 



6i ( n-i 
&2 f n-i 



0 0 
0 0 



A n-i 
0 



A. 



A1A1 + &12&12 + + • + ^m^m 

ij-JJb ^Ui-NU j . b X j = 0 JT ul gZJLJ 6ij 6ij ^ 0, JS* jtj o jLJu ^bJLi* of Lc 

B = dia, V 1. A 2 A n ). jf j ^jU> J? by Jf of g*U-J Uili „ \s£» j ... jWI ^ j*JI j <Ju-«Jf j ^51 ^1 

tfSf j ^^i = Ai^. = A 2 ^ 2 of a yUl Jl T^i j*j A X 2 = A 2 X 2 j AX X = A, A', 
liS^j . xU'^^Ai^Us. jSOj Jf(j%» A 2 *i*2 Jbf jil^i jw-Ij X 2 ^^i = Ai^2^i 

. w-*yu, ylf^oiJjSi AT, A" 2 =0 <bUI uli A t ^ A 2 of Ai^i^ 2 = A 2 ^i^ 2 



X'AX = ^ 



^ = 40 



(0 



\\I-A\ = 



0X 2 j 0X t ;a-LdLt oLil-u-^t jjU'^^lj^ 

X- 1 6 
6 A +4 



= (X-5)(A + 8) 



jJU ^jDl > o^ULt [2,3] ' $ [3,-2]" jd>^.^i ^IX 2 -8... A t -5 j^ltl 0^ i*U 

= r !^ ^ ^ 

l! (i) J>^ X^PY Ji^Mui 



["2/VT3 3VT3J 



3/>/T3 -2//13" 
2/^/13 3//13. 



1 -6"1 I" 3/yJTz 2/^1 
-6 -4j L-S/v/Ts 3/v/T3J 



5y*-8yJ = 40 



. oil j ^ J, j>l ^UJI ut a* j 
Vy ^Jt J^U J>.u- JI Jit j i>^JLI UJuull UuAl J SibJLI jjUI jl jj^ U^o c-U ui .i* ui 

t jjUi JUxii Uu-i^ t j^j ^ ;u*u. Ji ^ t £j >Ji J iJLU=Ji ^-xii j;u. oi - \ r 

■ i^jO" c^rfy jL*^- 1 J jrc* yL^. j ^ t aJ bill j$ Jj-I ^ jJ 0 yX> . Ji 

: Obttpola^i^U , 3x 2 + 2xy + 2xz + 4/* - 2 * - 14y + 2 z - 9 = 0 ^kJt j£J 



1 1 -I 
0 2-7 

2 0 1 



-1 -7 1 



\\I-A\ 



3 1 1 
1 0 2 
1 2 0 



[A-3 -1 -ll 



y ^ j sjjLiajUiiai 



[>/3 Vl V3J ' 



A^ = 4, V2 = \—=r 



[V6 Vi VeJ 



A3 - -2, V3 



-b£ LiU / 4 ^ ( J^i //^(/C) ^ ///X) y f*^=-ii 



3 1.1-1 
1 0 2-7 

12 0 1 

-1 -7 1 -9 



0 0 1-4 

0 10 0 

10 0 1 

0 0 0 -4 



IV 

[d 2 



hM <M+A* : Aj^UIj J~» 



!3* + y + t - 1 = 0 
* + 2* - 7 = 0 
* + 2y +1=0 



0 



</ « - 4 : j* • Z> 2 j.,, C (-1,0,4) j\ x = 1,>> = o,Z= 4 J-J-l 
u£,> C (-1,0,4) 3dJI j £ jLJI jf> SIj 4 tfJ Li * Vjj 3 tfJ Li ^ SJj *1 

A t Jf 2 + X 2 y* + X 3 Z 2 + d = ^ 2 + 4y 2 -2Z 2 -4 = 0 

,jr = jc-l y = /jZ = Z" + 4 ^ JlSdVI oVjU. <jl 
*feU OjSii [v„ v 2 , v 3 ] <i>ULI ^^SUl £ yji v,. v 2 . v 3 j> wJJI aUl^fl ojj 



U y Z] ■ 6 



[1/VT -l 
W? 1 
. 0 "I 



-l/y/3 -1/v/T 
1//6 1//6 
-lVT 1//2 



E4 -1 fl f3 2 2l [2-1 2] f2 0 f| |2 0 

1 4 -1 (•> 2 2 0 1.(-> -* 2 -2 0 3 0 0 2 0 

1 -1 4j L* 0 4j L.2 -2 -lj U 0 2j L-l 0 2J 

[2/3 1/3 2/3*1 T 1/V 

•2/3 2/3 1/3| (^.)| 0 
1/3 2/3 -2/3J l-l/v 

[i 



( ') 



Aiy 2 + X 2 r| + A 3 y 2 . J] X*AX 



2/V? 



y 2 + y 2 + yl 

J\ -'2 J 3 



lA/f 




1//2 0 




lA/T 




0 1 o 


h 






1V2 o -i/vT 




1/y/f 




" 2/3 1/3 2/3 




-1//3 


(>) 


-2/3 2/3 1/3 




1//3 




-1/3 -2/3 2/3 




(17) Jl jfBJT J>* * j*±rJ\ - 



[7 -4 -4"| A 2 2"| [*7 -2 1*1 [*2 0 1*1 

-4 1 -8 1. B = 2 5 4 A * 1-2 10 -21, B = 0 3 0 

-4 -8 lj b * §1 L* -2 7j L 1 0 2j 



2/3 2/3 l/3\fit> 
-2/3 1/3 2/3v r 10" 
1/3 -2/3 2/3\/T0 



l/>/T l/3v^2 1/3 
0 -2/3VT 1/3 
-l/v/T 1/3^ 1/3 



1 « 



(XiZ-iOP = *M[(0. 0. 



Xl x r+1 . x r+2 x n >. uir iii : a uji 



.. 0. oli P _1 i4P = dia«(Xi. X t Xi. X r+1 . X 

n - r tjLJ Vj o- Ai -X r+1 . X t -X r+2 X!-X n ) 

. XI 4. Sid T yUl OU y j Jjf - w 



• XIX j XIII j XII : oLJUl ^ - >v 

108*2 _ 312^^ + ilx 2 = 20^- 24^*2 + 21 x* = 369. (I) 

*i + 2*1*2 + ** = 8 (j) 3**+ 2j*a* + 3** « 4. ( v ) 

. 5a* UJc" u^SJ ut j\ jjlA ^jLJ ut L| A J ^J? JT ul ( I ) 

. jgfcb jjt / . a j I + ^ b\ ( v ) 
. ( *r J^iJi^ro aLlt . sjuUi^ a^iu^ fi = (Z+^tf-^) ( r ) 
. JUT o^i >M 6li siU j*p j vU« ^ cJlT lil *I ^ - y * 

. /4T J s-li- j^Sj ^4 oU v-Uii 4i jJu~ A cJlT 1SI 4$ - r i 
^ # + JS^b l^" j^^^ - rr 

.uUJU-l; OLto ^* ulxi ^a**. K j H 
UUiJ O^J ^ jU Xi.X 2 .--.X n . .^U-'l n ^j-tfl iu^ ii^L*, ^4 cJiT lil - xr 

xji, x 2 X 2 x n x n . s a a' j u'i ( is ^jir iij j ) cjit im y 

. lib j^j v»~4>- <* 4 o Uu* ij^liJI »i» 
. obi y^*. 2? .4 j >4 J? aU 

0(X) = (X-X!) ri (X-X 2 ) r2 ...(X-X/5 

P' 1 AP = diagCXt/^.X^ X s / rs ) (1) 

< 0>0 0) VjJ"^S- j IIoB > UJ(/= I ,2,.... ,j)^^/>Ji!>ja 
: u^^J ( I ) o«5H Ji>« j >-* ( /V' ) X y I j Xi ,> i-iLu-VL l^k J-«c Jfl 

ffi = P«jl»"*. (, = 1.2 «) 

P y4i* — Xi + Xg^2 "*"**-"*"X^B^ 

A = Xi£i + X 2 £ 2 + • ■ +*s E s (v) 

/ Ej Ej - 0(0 

£ x + £ 2 + •■• + ^ s = 7 (*) 
Xj i«»U.'l 4--JJI ( ) ^u.L*iS i ,j jLJ E, rv J «jj ( J ) 

(Xi/-^)^ = 0. (i = 1.2.....*) (J ) 



jjjtt UjiM. oUjfL^ii : oj^uiij tfiun .Mil 



PM) = pC\t)*i + />(A 8 )£ 2 + ... + p(A s )£ s . Oli * j ijj^;^T p ( x ) 0!T lij ( £ ) 

/i 2 = X 2 £ ± + A 2 £ 2 + ... + A 2 £ s . >* 3 = Ai£i + A 2 £ 2 + ... + \* S E S . ... . & j : ^jj 

A j^i/ £, JT jj (J.) 

/i(A) = /(AVCA-A^. (» = 1.2.....*). ) /(A) = (A-A 1 )(A-A 2 )...(A-A S ) »l : 

/iM) = /i(A t )^ t . 4,'x*ujSv 

e, jr ^ lijjli ( cj>r ui j ) iJir in ipi x ^ i-ifju; # *• ^^i' ( tf) 

. Ej JT Ott v'JW «».>*-*• /4 cJlT tSJ (il) 

: Oli SSLS A wJtT Ui ( J ) 

A' 1 = Al^t + Aa 1 ^ + ... + \~*E S 
= = VaI^i + VAaEa + ••• + >/A^£ s 

J jJ.lt JJ^IIJ^; (I) _ TV 




[38/9 «20/9 10/91 
-20/9 38/9 -10/9 
10/9 -10/9 23/9J 

A = H U d j£j ^< 
. U ±*.H' l A jff 2 = A A <;^JU H iJj* : 

. i^iliJ i# ^L** i/" 1 AH j i**.^ H ifrj* **J& y» 



. W^Siji-u C ol( v ) . uIsJLaJ , ^ it ( I ) ; 

38*4 UiAlj i^l ^ ^ W jS-ili ( W W v^*>~ ^ CJIT lii 



/(A) = OnA 1 + a^A* 1 + ... + OjA + (22.1) 

^ > ^ J jpfiJ* ' F J> s*±+ J- ai 
«„^= 0 ulT lij f (A) = 0 ^sSjj ol j^r >U ^ (22.1) OU a, = 0 JT cJlT lij 
r(A) = OoA° = a 0 ^ 0 J? & J J* ■ f*H' ^ a*-*-* « ^J-^ 1 a* ^1 (22 • 1) u» J->* ^J* 

. tfJ-lj^.Jj*. jjST UU ( 22.1 ) j = 1 utT lij 

. F y F [A] ijJAl oJj^T Jlf j ( 22.1 ) *>0.l oljjtf- ^ 

jiki o^. 4i.u t a ui f [A] jpjst jr Ujc»i lij : J^aj ^^aW 

. gr c-jj jsai ^ij*. »jut c*\j£ 

: .ili jl-t. 

/(A)-g(A) = «(A)./(A) , f(X) + g(\) = «(A) + f(A) 

: «$ n ij. jjfl ,>• £ ( A ) j m if jj« o» / ( A ) olf lil 

• = m ^JtT til *» J* Jij^ if &j n < m liSj m if jJ j. /(A) + g(A) ( i ) 

. n > m jlT til n if joB ,>j 

. m + n V 0* ^j^e /.(A) ■ g(A) ( ii ) 
g(A) = 0. CJ» /(A)-g(A) = 0 trf / ( A ) 9fc 0 OlT lil 
A(A) = *(A) . cji A(A) -£(A) = 4(A)- g(A), «(A) J 0 OlT li^ 

* (X) CU^j *^ I jf +r M /? [ A ] 4j£ g ( A ) 0 ^ / ( A ) 6IT til I 

/(A) = A(A)-g(A) + r(A) ( 22.2 ) 



Wo 



£ (X ) 4 J>B bJj» r ( X ) = 0 61T lil . g ( X ) J* / ( X ) i~i jb r ( X ) U* 

. / ( X ) J.lj.^ A ( X ) j g ( X ) o\j /( A ) ^ 

g (A) = c olT lil J hr^\ j. g ( X ) OIT lil . /"(X) - A(A)-g(A). jl >>J 

. <iu j.i j. ji v- j\ *gk" oir iii f j* ji >du 
js^jl »u»?i jj^j jju^j c «j jiLi ju»9i ji_ j» Jijii.*-j,u jj*x*-3 01 : ^ JU, 

«U* j£c trt jIju^I ji- > JlilUj ) ^J-l *l4»^l JA- > JI>-"sU J|U > x 2 +4 o? (X+^XX-v/S). 

. <A+2iXA-2i). JSCiJU ^11 jlo^l J*. 

: Jbll J£dl (22.2) b* itU . g ( A ) - x — a j J f ( A ) JSLM ^jLi 

/(A) = A(A)-(A-o) + r ( 22.3 ) 

: <jj£jj / ( a ) = r jt ( 22.3 ) . A \>. SJU- r 

■ f (a) o^. jUI 10* oU A J- JU- 31* > — a >/ ( A ) ^ lii .II 

/( c ) - 0 ( J«i jlT lijj ) OlTliJ / ( A ) jj.U-1 si? S-^jJ ( \ — a ) ojSi .111 
g(X)j f (X) JS3 isja, UJU^A) , f (A)^ *T A (A) lil : 

■■ *VlH\e} g ( X ) j / ( X ) J. 'JS3 (Jkl it jk. ^11 «Jl d ( X ) ^ jjJTjpJ^- 

.{jjUj ( A ) ( i ) 
g ( X ) ,/( X ) j.JSU'l^f-li </ ( X ) ( ii ) 

</ ( a ) j t-B g r a ) j y ( a ) jsj ii ^ r u- jr ( iu ) 

*5li t j^Ij cSj j U F [ X ] j sj^' g ( X ) j / ( A ) olT- lil VI 

= A [ A ] j </ ( A ) I jjiS" F [X] j ^ IT d (A) a^j fljlu r « > ju^ 

i(A) = A(A)-/(A) + A(A)-^A) (22.4) 

r aLiij-iat 

</ (A) - 1 ^» VI ^1 il j^il r LUI 6U c^iy ^ (x) j. / (A) ^>U-l ^ jjiSLl ii JLsJLt r UII OlT 4il 
\%3A + 5j* g ( X) = (A 2 -l)(A 2 + 3A+5) , /(A) = (#+4)(A 2 +3A+5) J ^S'liJjjLlI r UIl01 : X JQ« 

OjSi (22.4) 

A 2 + 3A + 5 = I/(A) - I«(A) 

5 5 

: j^jiUu!, (1-A 2 )^/(A) + (A 2 +4)-g(A) = 0- LblUjjJj • 
g( A ) Jj4 tl jiClj o < n / ( A ) ijJJ-l jjiSU ^1 iJj^LI r UII jlT lil V 

: It ^i^f ov-jj ft ( A ) 

o(A)-/(A) + 6(A). ^(A) = 0 



I 4jJA» Cll 

o& LI *Jli F[X] Jr^-*- jj** /[XJ aiT, F [X] j Jjli > £ ( X ) jlT lil-IV 

. ./ ( X ) C L-J Ujt g ( X ) j^.ol Lb f(X) J t-U g (X) 

f-u., jrtfi > / ( x ) h ( x ) f-it -csjj Ji>yju j.u > f ( x ) air lii .vn 
/(x) . g(X> a ( x > j i^i; u^. jr oir W g a> , f ( x ) oir 1*1 .vm 

. A ( X ) J m 

: jsciju f[X] i / ( x ) a *,^ jf jr ^ur j£< ix 

/(A) = c 9l (X)-?2(X) ... ?r(A) (22.5) 
. F | X ] j. Jljit-'jU j^^Ijjj^ ^ ( X ) j cotf c ^0 



41 jb* JSLmm 

( ij4». IjjsTju.^, *Jl» i F I X j j -j j-u- ^^sT g ( X ) 0 j / (X) olT Ul ^ - > 
OjS^ jl / a>0.l olj^T yL- j^i jf LI r ( X ) i^. F[ X j J r ( X ) j M X ) 

: g ( X ) irji^ Jii Vj- 1 Jr* 

/(X) = A(X)-«(X) + r(X) (i) 

n n-i : ^> ^iJ 

/(A) = OnX + %-iX + • • • + a x A + oq 

S(A) = + ^-i^" 1 + + *iA + b Q , b m to J 

d m ^ a ji^/J w > « olT lil ji / ( X ) « 0 OlT til i*>JI »-u ol-^-rijJI j* ul 

AX) - r^X g(A) = A(X) = + c^x' + ... + c 0 

6 « 

• / ( X ) Vj j J»t Vj^ i> <j' j' ■ > j jJ - 1 ^ j& >— <j^i <j' l»l 
ACX) = J 2 X"^^ i jbJI L*^ j! o^SJ LSU g ( X ) i. Jil ^.ji ^ jlT jl /, ( X ) - 0 olT til 



V>>J*^Srj^ j^jJ^-I olj^ >^L1 bJJ r ( X ) - /, ( X ) Lib » ^1 >TJ t j^biji 

/(A) = *(A)-*(A) + 5(A) j /(A) = *(A)-«(A) + r(A) 

: Jjfcij g ( A ) if o* <Wi; *(X) jf ( H) Isp-jj i,*- 
*(A)««(A) + /-(A) = *(A)-g(A) + «(A) 

[*(A) - A(A)]<(A) = r(A) - *(A) 

j 

[k (A) — A( X )] g (.X ) ir^^trt « u-^VjV^. r ( X ) — * ( X ) tfSlj 
- ' (X)-* (X) - 0 j Ar(X) - A (X) -= 0 Oil . *(X)-A(X) « 0 l^i i^* Jll 5JU-! ,U£-L m & a,;; tfJ U 
. C***~j r (X) j ft (X) it ^ U»_, r (X) - s (X) A: (X) - A (X) it *t 

U o,£, «Jli » U. c-jo^ t-jl F(X) j *jA>- tjSS g (X) j / (X) ulT lit 4jt - t 

: <J j£j F j k (X) ^ A (A) ij*- t^sT ju-^. If (X) j *1 ^ 
<*(A) = h(\).f(\) + A(A)-g(A) (a j 

(a) J* J—ij g (X) j f 4idl J-UI j* b m <L~*. d(\) = £ g (A) ou /(X) = 0 olT 

k(X)~b m - l jh(X) « 1 
: I ,y ^isLJ . /(X) V j-> 0* * «(A) it i iftl ^^ij 

/(A) = ?i(A)-«(A) + r t (A) (i) 
</(X)=V W oli ri (X)=0 ulT lil . g(X) 6- Jrf Vj* 0- «iU 'i(A) = 0 u^, i*. 

* (X)-*,,,- 1 j h (X) = 0 (a) > 

: Uli r,(X) ^ 0 ^ *1 

«(A> = fc-aw^A) + /- 2 (X) (ii) 

ol (i) & £fc *5 t U r 2 (X) - o iU" 'ij • 'i ( X ) V j* ^ J»l ir *jt r 2 (A)-0 

'i(A) = /(A) - 9l (A)-g(A) 

. r, (X) j f 4idLI J.ULI J* ^ (aJJpl^J^j 

: Uli r 2 (X) =^ 0 OlT ISJ 

ri(A) = 93(A) -r 2 (A) + r 3 (A) (iii) 

> (") -» (') ^r- J— « Uli r 3 (X)=0 olT IS] . r 2 (X) V» ^ V ,> OjSi J r 3 (X) = 0i-- 
^ 2 (A) = g(A) - ?2(A)T!(A) = g(A) - fc(A)[/(A) - 9i(A)-«(A)] 

= -fe<A)-/(A) + [l + 9x(A)-72(A)]«(A) 
tfjUM 4,4,. JT 01 l^iyj yjjUl .i* L*,U lij . r 2 (A) J f 4isll J.U11 J* ^ oL (a) J*'j-*: l^j 

r i(A) = 9i+ 2 (A)T{ +1 (A) + r{ +s (A) (iy) 



» Ji^kJI oi» jli <iSi J* ; ysU 

WA) = feM-'s-iM + r s<X), §(X)*0 (V) 

»s-i(X) ■ ? s +i<A)"s(A) (vi) 
(hr) JJTjUL.»Vj '*-a(A) W fit «*M v ) o-j r,.,(X) f-i r r (X) fil J* (vi) 

r s _ 3 (X) = fe-i(MT 5 -2(X) + rs_ 1 (A) 

^Ju r,(X) d gsu-i 4 (vi) JJ J-I>l iiUi.U US*., . r,. 3 (X) ^ r,(X) o! J 

■i(X) = c-^sCX) ili c ^ r,(X) J fJjfcll J-Ull ilT IS] . g(X) s f (X) & 

: (ii) j r i(A) ■ /<*> - -*<A) - V» •/<*) + MX) -*(A) (i) & ^LSj 

r 2 (A) = -fc(A)/(X) + [l + fc(X)-fc<X)]g(X) = MA)-/(A) + Aa(A)-«(A) 
: x-* UiU r 2 (X) j r,(X) > b-ij* lil j <s,(X) = a(A) - fc(X) • r 2 (X). (iii) 

r 3 (A) = [l + ? 2 (X)-? 3 (X)]/(X) + [-91(A)- «rfA)-«iCX)-feeA)-feCA)]«(A) 
= *a(A)-/(X) + *a(X)-«(X) 

»s(X) = As(X)'/(X) + *s(X)-«(X) 
. ^ jlk. ^ lT«/<A) = c-V^X) = c%(k) f(\) + c-*ksfa'g(k) = A(X)/(X) + *(X)-g(X): *t 

. Jlj^ 4-»- j </ (X) ol Ul*_^ il Jit 

■ J (X) ^1 dj&l.f.tillJrjl - r 

g(X) = X* + 2X s -X 2 -X + 2 •* /(X) = 3X 5 + 7X 4 + 11X + 6 

. Ill Si>JI JS^Jb </ (X) ^ J* J 

/(X) = (3X+l)g(X) + (X 3 + 4X 2 + 6X+4) (i) 

*<X) = (X-2)(X 3 + 4X 2 + 6X+4) + <tf + 7X+10) (") 
X 3 +4X 2 +6X + 4 = (X-3)(^ + 7X+10) + (17X+34) (Hi) 

J 

X 2 + 7X + 10 = (-^X + ^)(17X+34) (iv) 
7 17 (17X+ 34)=X+2 : jM^*i\'J^iX\ r mC)\ 

il (iii) crgsZ-j 

17X +34 = + 4# + 6X + 4) - (X - 3)()F + 7X + 10) 



(ii) ^ X 2 +7X+10 jp^j.J 
17A + 34 = <A 3 + 4A 2 +6A+4) - (A - 3)[g(A) - (A-2XA 9 +4JP + 6A+4)] 
(A 2 - 5A+ 7) (A 3 + 4A 2 + 6A + 4) - (A - 3)g(A) 

(i) •> A J +4X*+6X+4 
17A + 34 = (A 2 - 5A + 7)/(A) + (-3A 3 + 14A 2 - 17A - 4)«(A) 

: J 

^ + 2 = ^(A 2 - 5A + 7) -/(A) + j^(-3A° + 14A 2 - 17A - 4)-g(A) 

*(X) jjsTj 0 < a *r>»» / (X) *>U.t jjSJ pA\ iljlill r U» uiriSJ *il ^ - » 

in j. Jil a(X) i 3^*1.1 oljjS" OlijUV IjjsS* .w-ji *Jli ju.1 ^11 ^jUV 0<m 

: Oj&t^t n &$*e*rj> b (X) j 
a(A)./<A) + &(A)-j(A) = 0 (a) 

t (X) j /(X) J ,Mfl aljLsJLi r i* j» (X) ^ 1 of ^^ti 

*<A) = <*(A)- Sl (A) j /(A) = «/<A)./i(A) 

« J* 1 V->> * (*•) j " i>J^ Cr- /(X) £-r 
*i(A)-/(A) = fo(A).rf(A)-A(A) = «(A)-A(A) 

*i(A)/(A) + l-/i(A)-«(A>] =o 

(a) > tiU b (X) = -/(X) j a (X) = * t <X) W*I IM rf l 
«jt IV \Ji* j.ix.^.wp^) ol^L-j oJjt ajjSf * tX) j / (X) of * ^ > 

: i^e. k (X) IjjJT ^ 

A(A)-/<A) + *(A)-«(A) = l 

: Ot giiUJ ( a ) f < U£» j 
«(A) = a(A)-A(A)-/(A) + o(A).*(A)-j(A) 
= -b(X)h(\)g(k) + a(A)-*(A)-*(A) 

i»t ^ (a) 3MJI cJir lil Jli > . Je^- ^1 lj» jSLlj . e (X) ^ y (X) at, 

. L-i OjJj! f (X) ,/<X) 

. : J« JfcAlL F [X] J. J* if C?* m d - • 

f(\) = c - ^(A) • q 2 (\) .:. q r (\) 

: s*£J 

/(A) = a n ./ l( A) <D 



/(X) = "n-S(A)-MX) 

.as vj^u air lii . i, Jy i ji* (ii) oji 4 ji^ j,u ja h (X) u* J*" «f iil 

- J' >=-^ 51*** > ii-^lj J-lj* 5*>*f JJ j U.u- tU*£ jli 

: $ ^ji j% *ti—\ jJI uU jjJ 
°n • Pi(X) ' PsrfA) •• • P S (X) , a n • ? a (A) • 9a(A) .'. . gtfA) 

-fc*! • MX) '■«-»> f-i. p 1 (A). P2 (A) ... ps(A). ^ ?,(X) ul U ; . s > r U^i j*J* 

* l ** J * < X > = P* <*> J . U J>>*^ Jj« rf^'j /»i (X) o\ Lc . />, (X) .jL»l ^ t ^ 
i*-4&S**j liW^PtiX) of^*(i ! L.Ll;u J >jotx„ t ^^...p^A) r* 

;I,L-U 01 U Pr*i(A)- Pr * 2 (A)...p 5 (A) = 1. ulj i = 1>2 r ^ ?/ (X) =/>i (X) 

. * oj& diXij r=s oli aL< - 



* (X) Vj-> jI/(X) *rjj <>. jrf f(X)+g(X) 

. Ill i>Jt^ - y 
A(X) ^ «Jli A (X) , *(X) /(X) ^lijj^ - * 

* [X] j- * (X) j r (x) . j* ^\ ^ jr ojSs, jj Uir, (. jv ^^l - * 

. IV j ^1 JJ^JU pA\ jl ^Uli r u,| ^ j, u JSU - , . 

/(A) = 2A 6 - A 3 + 2A 2 - 6A - 4 . g(A) = A 4 - A 3 - A 2 + 2A - 2 (I) 

/(A) = A* - A 3 - 3A 2 - llA + 6 . g( A) = A 3 -2A a -2A-3 ( v ) 

/(A) = 2A 6 +5A*+4A 3 -A 2 -A+1, g( A) = A 3 +2A 2 +2A+l ( r ) 

/(A) = 3A 4 -4A 3 + A 2 -5A + 6. g(A) = A 2 +2A + 2 (^) 

A 2 - 2 = - 1 (A- 1)/(A) + 1 (2A 2 + l)g(A) ( I ) 

^- 3 = - i(A+4)/(A) + JL(A 2 +5A + 5)g(A) ( v ) 

A+l = i(A+4)/(A) + ^(-2A 3 -9A 2 -2A + 9)«(A) ( r ) 

1 = m (5k+2)f(X) + iJ 2 (- 1 5A S + 44A 2 -55A+45)g(A) (j) 

VI «t>Jl - u 

^ ^(X) = J(X). A(X) u^i ^ (X) j / (X) J dj^LI r UJI (X) > yl : ,Uj1 

. A (X) _,t <f (X) jlui«j!^Ii^ 



. VIII j VII j*.jut,i»^ - \r 
. a (A) ^ «;u g(A). a (A) ^ f (X) c U-i U J / ft) ^ 'M - »r 
/(X) JSU t»U. o jS^.j ^ jjiT j> g (X) j / (X) J >-»5H il j^ll ^Uil u[ - u 

- jijLtii ^uii A-i-(-t) fiA* ***** r 15 " ^ • >* ! * rjJ * (X) J 

/(A) = A 3 - 1. g(A) = A* - 1 ( 1 ) 

/(A) = (A-l)(A+lftA+2>. g(A) = (A+l)(A+2f(A-3) ( v ) 

(A 2 -1)(A 2 +A+1) - ^ . f . f j A- i; - t . f . J ( I ) : v'^ 1 
(A-l)(A+lf(A+2) 3 (A-3) -y.f.f j (A+l)(A+2); -£.f »S('<') 



1 2 2 

2 1 2 
2 2 1 



4(A) = A*-Z#-9A -SI = 0 -» ^(A) = X s - 3>? - 9A - 5 (') 

»<A) = A?-4A-5. m (A) = 0 (v) 

lij /(X) J A c >J il ^ /(c)=0olT lij / (X) ijjJ-l jjiSJ jif *Jl c ^JJI o» - »v 

. / (X) j.i j. j. *u ( x-c ) ( ui air isi j ) 

. /' (X) J ( k-l ) feUf ji >U c i>t ^ ( I ) / (X) = (A-c)**(X) ot - \A 

/' (X) , f (X) jsu T>u. c ( jji oir ) air uj t_i /(X) j i<* j* a- c ot ^ ( v ) 

. rf(X) ilj^l! U«H» it j>>iJj F [X] j * lo- j~ £ (A) j / (A) j*td - n 

£ 00 j f (X) J ,Mfi il jliii r iafl Z> (X) air lil 4jt o*^e • F *j* J K al ^>sJj 

. D[X] = </[X] aii* JC[X] j^jLa^, 

rf(A) = A(A)-/(A) + Jt(A)-g(A). /(A) = *(A)*D(A). g(A) = t(A)-D(X). »J : atAjJ 

D(A) =; p(X)-rf(\), j 



a s A + + ... + aiA + oq/ 



A j 



= [a 4j (A)] 



0*1 (A) a_ 2 (A) 



011(A) 012(A) ... Oi n (A) 
021(A) 022(A)' ... a2n(A) 

(23-1) 

• a» n (A) 

jSK A (X) jS* (23.1) j Kjj a tj (X) cSjg j X J i^. >l p & 

A{\) = ^A^ + ^.jA^ 1 " 1 + ... + y4 x A + 4 0 (23.2) 
A 2 + A + l A 4 + 2A 3 + 3A 2 + si 

" ai - [#-« .#-■»* J : ' *• 

4 . SSL* j»* >^ i>j£» feu jl SIsm ji. l^L dJj Jy ,4 (X) ^j;^ .^J^J LjU. 



: tta* * CM*** oUU.11 

-4(A) = ^A^ + ^_ 1 A^~ 1 + ... + 4 X A + A 0 (23.3) 

8(A) = B q \< + fi^A?" 1 + ... + fi,A + fi 0 (23.4) 
.<l=«,l,2,.../») ^r-'i^^^ ,M (X)=*(X) t #h jU WJ(23.4)X23.3) 00 ^Ull ^ J^; 

x jijfc- jjjWa. A^jr ^ j.^s c (X) ivvs^ y ><(x)+i(x) q 



tfJ U 5 (X) , >| (X). B (X) ^ oU iU > 2* (X) A (X) tf l olT 

■ F Cr k j*^ X op^-l^JUi* (23.3) sljLJLI 

: A-^UiJi (23.3) j X = k L~i j J 
A(h) = A p k p + A p _ 1 k P ~ 1 + ... + ^jfc + A 0 

• a—* • ,>=i>u. u_£? -ji t i.ui yu-i ji^ ^jj CjIJ 

A S (C) = + A p _^J~' + + + ^ 0 (23.5) 

^(C) = C% ♦ C*" 1 ^^ + ... ♦ CA t + 4, (23^6) 




: rsjuiij^ : 4. .„«at 

* 9 cJlT 1^ (23.4) j (23.3) j o^l J>a .l \jg B (X) j A (X) OlTlil J 
Qi (*■) , *i(X) ; Q 2 (X) , * 2 (X) V^^ol^T^js^^^u t ^ 3>Ub 
: J|U jS** (X) 0- J* ^ J- J Ui * 2 (X) j *, (X) ^ jr jjs; ^ 

-4(A) = Q l (k)'B(\) + ^(X) (23,7) 
/1(A) = fl(A)-<? 2 (A) > /? 2 (A) (23.8) 

b (X) uu ^ 2 (X) = o ,< ( x) j ^^u* ^ * <x) ou jt t (x) -ooiriii 

^ (X) J jLtfl L-U ^ 
L A A%aJ MK) ~ I 2A 3 -A 2A* + 2A J ' * <** 



u*i t <aUjMtt : jat>>»j Altai r.t 

y< (X) J jUJI 5 (X) b> Oj&j 

B(X) = &,A'-/ n + Vi X<?_1 -/ n + ... + M'/„ + *b/„ = 4(A)- /„ (23.9) 
j>u». jjiTjT ^. Jjju* B (X) . = 6 (X) ./„ i*>4Jl JjJi- 1 o] . tii 

: oli B(X)=6(X)./ otriil (23.8) , (23.7) J 
4(A) = Qi(\yB(\) + /?!(X) = BiXyQ^k) + Jl t (A) ' (23.10) 

• <r , Ta 2 + 2A A+fl , . -. , 

■ o&> B(X) = (A+2)/ 2 . j /i(X) = I 2 t 2X+1 ^'^^ 

A(X) - [x- 2 xi] + 1 : 3 = mrB(X) + Ri(x) 

: M<j^.j i4(X) = 6(X)'/-(? 1 (X) oli(23.10) j/?, (X) = OolTlil 

j>v*. jj^ i^JUl ij-jOjl J- ,4 (X) [fly (X)] J^i-*- i>b- ^ JJi* .H 

6 (X) >wifl . JA fl, y (X) j> -wlj JT(^ uirii]B(A) = 6(X)./ n ^ 

.•^aLJiisjia- 

J*o/*» V^J*^/ 5 = ol ^ycJ j (23-3) j s^jt^ X A (A,) 

^(A) = Qi(X)-(Xl-B) + /?! (23.il) 

A(X) = (Xl-ByQ^X) + K 2 (23.12) 

: ul j£c X UU /ij j H, d^- 
•>U-«=[A l y] ^ X / - Z? ■> (23.3) j^jl^Jl /«(X) jj^i j^r^JliJ .III 

fli = ^(B) = A p B p + A p _ l B p ~ 1 + ... -t- + A 0 

j 

H 2 = ^(B) = B p A p + B P ~ X A p _ x + ... + B^ + 4 0 



4(A) = 




. Ill jiz.&j R 2 —Al (B) j R t = A R (B) of Jbf y JliLI j. 

-4(A) = /(A)-/ = + a^.,//" 1 + ... + 0l /A + a 0 l 

■. J o^U«. jli^ (23.12) , (23.11) J ^jl J j^\J\ OU 

*i = *2 = a p B P + a p _ 1 B P ~' L + ... + ai B + a 0 I 

yu- * ^si jL jp ^ a. / n _ b > / (X)./ B ^ ^ jg ^ iij .iv 

/ (5) = o ( i-ioiriib) oiriii x /„- b >wsji / (x)./,*^ ^ ^jjl .v 

: o>s^*» - jus 

ut (6.2)^2^ . :j*JI«sW~ 9 (X) = j X/-/4 J = 0 > 
(\I-A)-*6iai-A) = <£(AW 
: J <f> (A) = 0 ut . K i^UJI j X /- ^ J* J,tf 9 (X)./ Ol a* 

<p (X) = o >4 - 4^j> s^u.jT.Vl 




c * [o "*] -4l(c) /i*(c)^i *A) = X *J 

■ Cin*U[i:]*n ■ n 

ff, oJtTliJj (23.4) ^ (32.3) S jfrjij* >VV £ (A) (X) ^jiT lij «if j*^. - v 

(2l -Kl (^) J 6i(X) j Jta(X) : — J V j J j^S" £jjt 4>.ji «ilioU jjfc 

B (X) ir^j-Jil arjjj. jt l^u ^ Ul fl 2 (X) , *,(X) ^ JT 

vKA) = <?i(X)-fi(X) + /?t(X) (i) 



/1(A) = B(A)-<? 2 (A) + « 2 (A) 
: j^_S^ q£p jl >>J /l,(X)=A(X) j (>i(A)=0 J (i) Oli q>p ulTlil 

4(A) - AfiB-fBfaXt-l = C(A) 
• ^ " lo*^'^ '*rj>Cr^£i d J >-» C (X) 

^ (i) ? u»Ji"*r^j. lyU C (X) olTlil 

«i(A) = C(A) j Ql0<) = ApB-**-" 

: jj&i q<s ^ C(A) = C S A S + ... jlTlil 

/1(A) - A it B- 1 B(\)}f>- < l - C s B- 1 S(A)A s - { ' = D(A) 

c (i) 4^' Ujt ? ^^.yjl iyi^M D(X) jlTlil 

*i(A) = D(A) , <?i(A) = A p B- l tf-* + C S B~ 1 \ S ~1 

V >uJLI j>0-l o! j^j. Ul^s. J) tsjj-- li» jl Lc . LJLJI ii* ^bi Lili t to* ,_,->U L.I 
L>u. it Ul j jj- jj^ Jl ilpl j j^. Utt C (X), D (X) • • • *r jjJI 4-Rll. 

(0 > J— £ j q Cr ^ *r » j! 

: j-Iaj (ii) J* J-*'^ 

/1(A) - B(\)B-*A p \i>-<l 



t.v 



L-a 2 + 2 



+ A_ *1 JV + 2A 8 - 1 A 3 - A - l| . 

<?i(A). &(A). « 2 (A), oii^Ull^jt 



/1(A) = fl(A)-<? 2 (A) + K 2 (A) ( V ) ^(A) = &(A)-fi(A) + «i(A). (I) OjS^ 

. r sjUi jir 



/1(A) = 



- ■ [:- 1] [-:.;]- [; i 




-4(A) - -4 4 B2 1 fi(A)A 2 
C(A) - Cgfi^^A 

D(A) - ^B^flcA) 



3 1 
1 1 



2 2 

3 1 



A 3 + 
A 2 + 



i:M:-Mi i] 

t' 6 5 1a+F 13 3 1 F-6A-13 5A + 3~| 

-2 3j |^-9 5 J " [-2A-9 3A + 5J 



: JgL^J (I) 

= C(A) 



«i(A) 



ft (A) = (/< 4 A 2 + C 3 A + D 2 ) fi 2 _1 ' = 



[A 2 + 4A + 4 A 2 + 5A + 6 
2A + 4 3A + 5 



4(A) - B(A)B 2 ^ 4 A 2 



F(\)-Ba)B^F s = 



= £(A) 



= f(A) 



• *a(A) 



<> 2 <X> = fl s -W^A + F 2 ) = [J °]x 2 + £ *J 

[X 2 + 4X + 4 2X + 2] 
X 2 + 6X + 9 3X+5J 

[2 3 ij 

A~ z f A" x ^>LmX- liLi j*. A <!>i Lc 

j A - 1 -1 -2 I 
|X/-/t| = I -3 X-l -11 = X 8 -3X 2 -7X-11 = 0 



-2 -3 X-ll 



/4 3 = SA* + 1A +11/ = 3 1 8 7 8 



['8 8 5] Til 2l R 0 0"| [42 31 29*] 

8 7 8 + 7 1 3 1 1 + 11 0 1 0 = 45 39 31 

13 8 8j |_2 3 lj |p 0 lj [S3 45 42j 

[42 31 291 p 8 5"| fl 1 2"] fl93 160 144] 

45 39 31 + 7 8 7 8 + 11 3 1 1 = 224 177 160 

53 45 42j |13 8 8j [23 lj 224 I93J 



A* = 3/ +7i4 2 + llA =3 

|_53 45 42j [13 8 8J [2 3 lj IS 

11/ = -7/1 -3A 2 + A a . j.j 



1 * f 1 {-7/-3A+-* 2 J 



HI 0 (TI ("l 1 2"] [*8 8 51 J 

0 1 0 - 3 3 1 1 + I 8 7 8 > 
0 0 lj [2 3 lj [13 8 8j ) 



A~ 3 = M-1A' 1 -31 + A\ = 7^7 1-7-1 -3 5 - 33 0 1 0 + 11 3 1 t > 

11 121 ( [7 -1 - 2 j l° 0 J L 2 3 l J S 

T -8 -24 29"j 

ifl 40 - 1 - 24 
L-27 40 -8j 

. P V^j- x j j£ h(x) n Vj^ J- A iijj^i ...,X n J^}- o 

» A(X!)-A(X 2 )...A(X n ). J^y. 

: i-iijj ; j 

|X/-X| = (X-X!)(X-X 2 )...(X-X n ) (i) 
A<*> = cls l -x)(s 7 -x)...(*p -*) (ii) 
AM) = eisj -A)(s 3 l -A).(spl-A) 



u* < r«>,d» : jiP>»j •ami j--h 



= c*\, 1 l-A\'\s 2 I-A\...\s p l-A\ 

= {c(a 1 -X 1 )(si-X 2 ) ••• (*i-X n )l 

•{c(« 2 -Xi)(a 2 -X 2 ) • •• («2-A rt )l ... {c(s^ -\iHsp -X 2 ) ... (s^ -X n )| 

= {c($i-Xi)(s 2 -Xi) ... (sp- X{)\ 

•{c(*!-X 2 )(« 2 -X2) ... (Sp -X 2 )j ... {c(S!-X n )(s 2 -X n ) ... (Sp -X n )| 

* fc(Xj)MX 2 ) - A(X n ) 

(ii) j 



-li B(X) 



X 2 x 2 +x 
X+l X 



A(K) + B(X) 



A(\) - B(\) 



^(X)'fl(X) 



fl(X)'>4(X) = 



-li c 



[2X 2 +2X X 2 +2Xl 
X 2 + X + 2 2X-lJ 

[~2X -X 2 ] 
|x 2 -X -ij 

[X* + 2X 3 +X 2 +X X* + 3X 3 + 3X 2 1 
.X* + 2X 2 -1 X 4 +X 3 + 2X 2 J 

[2X* + 3X 3 +X 2 +X 2X 3 -X| 
2X 3 +. 3X 2 + 3X 2X 2 J 



A R (C) = 
P R (C) = 



2 1 

5 -2 

5 -1 

9 -3 



A L (C) = 



; -3- 



3 3"] 
3 -3] 



x 2 +i « 

X+2 X 



(') 
(v) 

(r) 
<*) 



B g (C)'Ag(C) 



B L (C) 

Ql<0 « 



B £ (C)->4 £ (C) 



■i- 

•[!: 



g<x> = B(X)*/i(X). 1 P(X) = /*(X)-B(X) >v- 

v»**j^ > Ur1 »Jj JJ* « *r>» 'V* J»>— » (X) j /4 (X) c-lT lii-A 

V> J-t- S-i^— i-j* if jikjji jji Iju. V J C (X) cJiriiJj . q j p *~jJ» ,y 



Pi(X>. *i(X); ^X). B^X) ^li>-J.I o^-jt t .lijt Si jl jll £ (X) j ^ (X) oU £j j JSU - \ 

(23.8) j (23.7) ^cWUl Uill 



4(A) = 



•4(A) = 



4(A) = 



B(A) = 



IX 2 + 2A A 1 ■ Ta a1 

.A 2 +l A 2 -aJ fl * ) = b -J 

T -A 2 + A -A 2 + 2A + 2 1 Ta-1 -l"| 

[-A 2 + 2A-l 1 J S(X)= [o A- 2 J 



(I) 
(v) 



A 3 + 2A 2 



A 3 -2A + 1 A* + A 2 + 7A-2 
A* + 3A 2 -3A-1 3A 3 + 2A + 2 
2A 3 - A + 2 

1 3A-1 
2A A 2 A + l 
A-2 2A A 2 



5A 2 + 2A + 4 
4A 2 + 6A + 1 
A 3 + A 2 + 8A - 4 



A 2 + l 



(r) 



4(A) = 



3A 4 + A 2 -l A 3 -l 
A 3 -A 2 +l A* + A 2 + 2 
A 2 + A A + l 



A 2 -A 
A - l 
2A* + A - 2 



B(A) = 



A 2 - 2A - 1 
A + l 
A 



Jf + l 
A 2 + A 
A-2 



A + l 
A 2 -2A 
A 2 + A - 1 

= V 1 



(a) <?i(A) 



(*) 



[ti "-i] * ia> = 0: 92<A)= ["-a" 1 A o +1 ] * 2(X>= [~! i] 



(c) &(A) = 



&(A> 



(<0 &(A) 



&(A) = 



* 2 (A) 



-A + l A 2 +3 -A + 7 

A 2 -l 3A+5 -3A+2 
2A-3 A A-6 

A-l A 2 2 " 

A 2 + l A 3 

-1 2 A+l 



«i(A) = 



-16A + 14 -6A-3 -5A + 2 
-21A + 4 -2A + 3 A-5 
5A-7 10A + 3 18A-7 



(v) 



R 2 (A) = 0 



3A + 6A + 31 
A -3 
-2 A - 1 



-3 A - 5A - 16 
A 2 - A - 1 



3A -7A + 8 
-A 2 + 4A - 7 
2A 2 - 2A- 1 



81A+46 -12A - 16 -85A-23 
4A-1 15A-9 12A-5 
-9 A - 8 -7A 17A - 2 

3X 2 + 5X + 31 -X 2 - X - 4 
X - 14 X 2 
-3X - 2 3 



2X 2 - 4X + 3 
-2X 2 + 6X-6 
2X 2 - 2X - 2 



[71X + 46 -12X-8 -X + ll 
-26X-30 11X+6 4X-4 
-15X - 30 2X + 4 16X - 16_ 



Til 



5(A) = A/-C ^ * 2 W = ^£ (C) j R t (A) = Ar (O J\ y'ULIj. (v)<ij3«-t* 

cw- |~ A + 2 /l , «(A) ^ 2 + 1 2 3A + 1 1 ann-n 

[A -3 A+lJ l_A - 2 A 2 -3A + 2j 



r a 3 + sA 2 . 

[a 3 -5A 2 + 



,4(A) = B(A)-C(A) : w— *-l (I) 

4(A) = 0(A)-B(A) + B<A). j^.^j^l^l >JijJVir ^ * (X) Q (X) ( v ) 

-7A-1 A 3 
11 A -10 A 3 



+ 3A* + 5A + ll r\ + 4 A + 3 ] fif ,.r-9A + l -A - <f! 
'-A 2 -3A +2 J [\-e A-lJ B(A) + [l3A-6 9A + iqJ 



■[:?]■ 
^■f!l 

. jjf-lil. jlj^J g (B) j 

• k *i* ul^-lii. M j A k Of Vjl : jL-JjJ 

^4* jjiT ^1 £ (X) JIT, fi=diag(Si. B 2 fi w ) jlTl^ J j*^ - u 

g(B) = diag(g(B 1 ). g(B 2 ) ^(8,,)) 

. Ill <i>JI 0»^J - \ • 
v4 (X) - 4* (B) {St X I B <i?j*- : *L_AjJ 

^ (23.9) j ^1 £ (X) j^AJLI ^1 jjiO ^ ^ C Si^L-LI Ayl — \ \ 

(joicjir tiij ) cjirui ti 5 (X) j (jju. 0j£r c s^ju of ^ . * (o = o oirisj 

. J? (X) ^ C J SjjJLI 

Oli j ^ ^ ^ rf l F (^) OlTliij A J Ul ^1 Ai,A 2 A n ^j^ISJ J , v 

/(Ai)./(A 2 ). .... /(A n ). ^/U)j^u:i 

O^Si A-/(x) = c(x 1 -x)(x 2 -x)...(x s -x) : ^Tl : ^L-ijl 

\*i'~ A \ = <* i -A 1 )(* i -A 2 )...(* i -A n ) jci^ll J-s-l u^fl 
c(*i-A 7 -).(x 2 -A 7 -)...(x s ^A J -) = X-f(\j). j 
"l -1 ol 

jt c-L lil /(/I) = A* - 2A +3. J <-»U.'l ^1 iu-jl -u 



2 3 2 
1 1 2 



. f (A) Jljfz.'i 

: . / ^iJU-l j;isJ jui~ j£ a,j (t) «V ^(*>"l°i;<«^ 

* W = U-4 .'-3,* J * LO (J' + L J' + L0 -3j' + Lo <>J' + L-4 oj 

C = [c tf J jIc-Ujo* c .v .Jtj c/< ( t )i.(-') f t \Mt) + B(t)l; (') 

j^tt). (■») «(«)!; (r) 



: J« LJJ» FIX] ^ A(X) lo-V a>Ull J* 
7 J i J* J Oji ^Lll f % >^li Mi yyj j j ttfjl rfJ i ^U-JI Ou SJoULI ( I ) 

i fj\ rf i v > Hi (A) >A^" »j A > c-li. i ^ rfi v>r * ( T ) 

• *i (*) j£iM >^Jj A: <sjjL, ji c»b 
>^bdUI yyj i J; j^i j ^ J^H C F [X] j.f (X) ^ jf v > 3U|(r) 

*//</<*)) 

• *ij(f(X) ) yjk ilOJ y y . 3 i {j Ji f (X) j j fj ijm j v> j^u SUl 

F [X] j-yjl ^^i^. Ublj* Lj£« /JX] ^.LIjI »>U.JSL»o! .1 
. Ujf oli^L*. v > J^U A (X) jji F k |^(X)j= * # 0 JlTIi] ,H 

Ufi c F[X] U^U B (X) , A (X) t „ ir^yj 0^ X & Jjii 

ZJL ^ Q(\) = K t - K 2 ...K t , P(\) = H s ... ff 2 • ff 4 j lij ^ 
B(k) = P(X)-W-<?(X) (24.1) 

. j <3j ^li j^i* iilScdl mxit ir-joit j. X ^li^Jll ot JV 

^ ^1 il^l r UB CJi r U^-j ojaitSc. cci^ ^ (X) ^ A (X) df » .V 
.s'+rJkfr^JSB (X) ^l^g-U^liUAll^Utt^r J: , * Vjjt ^ ^1 ^ (X) 



TU 



JUI ^IkJI i 



JO Jl iJj! o*j* sl-i^, r Jr- -4 (X) U^-jf ii^jua* JT Jl >>-! jCc VI 



/V(A) 



AM o 

0 / 2 (A) 



0 
0 



0 
0 



0 
0 



(24.2) 



0 0 ... 0 . . . 0_ 

/ {+1 (A). (i = l,2 r-1). r hj&-\s*jt~jg' fj (X) i*- 

i- jjJI j. ^1 yu-ll JSJ (Ju^l «J jLtii ^UJI ili (24.2) Jl r «J Jl j* 4 (X) lo^. V J>k" L.JU* 

Jlij JV (X) J J S-jJll j* ol ji^ll JSJ jJtoSl dj^ll ^UUI j* r £ j ^ ft) J J 

V>* jr^^ 1 >-i< j^-i (J^i dj^ii r iai uii /;•+ , (X) ^ /;. (X) jr at (x) j ul u 

: j» A (X) J JULjiV (X) J s 

g s (A) = /i(X)-f 2 (A)'...-/ s <X). (* = 1.2 r) (24.3) 

Jl J > tl -i» 4 (X) jf ,> jiJ 
N(A) = diag(A(X). f 7 W f r M- 0 0) 



: JIj 



/Vi(A) = diag(MX). MA) MX). 0 0) 



(24.3) 



£s(A) = A(A)-/ 2 (A)-...-/ s (A) = MX)- MX)-. ..-MX) 
« f 2 (A) = MA), j J $i^/fi(X)-/ , i(X)-MX). g 2 (A) =A(A)-/' 2 (A) = MX)'MX) cftlj 

: & (X) = 1 W IM 
g^AV^U) = 4 (A) = M A) - (*= 1.2 r) (24.4) 



jC*l 



. (X) y«iu > uii v-j J^i (24.2) j iij.ii yv (x) ^ji-iiorvo- .vii 

• F [X] > >l5i» L-ufL 4J^li itjwft o j& i^lkJI c~c" olijoL*. uli 

M JBi 

A+2 A+l A+3 

/1(A) = A 3 + 2A 2 + A A 3 + A 2 + A 2A 3 + 3A 2 + A 
A 2 + 3A + 2 A 2 + 2A + 1 3A 2 + 6A + 3 

i&J gi (X) =1 J* A (X) J. (^1^) 4^1 jJI Jl*JI Oli Ol jA-J ,Ji*^l il jltil ^Ull jf £>l jJI ,>. o[ 

. ga(\) fc *M(A)i = A 3 +A 2 . ill j g 2 (X) = X y. A (\) j. c^i-Jl olS ol ji-J ^1 ilj^ll r UII 

: 01(24.2)^. Jhf 

A (A) = gl (A) = 1. / 2( A) = « 2 (A)/ gl (A) = A. / 3 (A) = g3 (A)/ g2 (A) = A 2 +A 



10 0 
OA 0 
0 0 A 2 +A 



jJ, JT ^ / l( A) =/ 2 (A) = .., = 4(A) = i oji r £ it ^/ A (A) = I jiT li] . ^" (A) J 

: J-^f VII iiJiJ i^r 

lib) OIT .IS] le-i F [A] > ^cssi^s. F [A] > Si^l, « ij-jjll j. -^1 X bs^. Cjfc- .VIII 

iur ^ <ji f [aj> « vx" a-, ^ i v v ^ (A) & 

/i<A> = lp 1 (A)} <7 *Mp 2 (A)}^...{ Ps (A)} <7 « ((/ = 1>2 r) 

. F[A] >JI^^> J ^L = .5 i ^| JJ ^ol Jli r Pl (A), P2 (A) Ps (A) ^ 

1i,j£q i + l ,j uli / /+ , (A) (A) J U jSU, >Lil J.UI UU-I .i* j j I ^ ol 

(/ = i,2,...r-l ;y = 1,2,...,,) ^ 
. ^ (A) J F [A] > u-u ^ (24.5) j Ji! {pj(M *j + l j, M a| 

•V JO*/ ^ %jJf , jU _^, , I0 ^ ^ A (JL) ^ x 8>ulaf ^ 



1 0 0 

0 1 0 

0 0 <A-1)(A 2 + 1) 

0 0 0 

0 0 0 



o o 
o o 
o 0 

(A-l)(A 2 + l) 2 A o 

0 (A-lf(A 2 + l) 2 A 2 (A 2 -3) 



A(A) = l. / 2 (A) = i. / 3( A) = (A-i)(A 2 +i). 



A(A) = (A-i)(A 2 + l) 2 A. / 5 (A) = (A-i) 2 (A 2 +l) 2 A 2 (A 2 - 



3) 



tfjia gg« jtA : ****** ej»j> «M* 



(A-l) 2 . A-l. A-l. (A 2 +l) 2 . (A 2 +l) 2 . (A 2 +l). A 2 . A, A 2 -3 

: r juu 

^i^ai Jjj <^i.\ jj^ > T Jiiii J sjJjH ^ (A) j i^i.-jui oj ( i ) 

(A-l) 2 . A-l. A-l. (A 2 + l) 2 . (A 2 + l) 2 . (A 2 + l). A 2 . A. X-y/z. A+Vl 

(A-l) 2 . A-l. A-l. (A+i) 2 . (A+i) 2 . A+i. (A-f) 2 . 
(A-.) 2 . A-i. A 2 . A. A-v^F. A + v^3 

y/n yijSj Vj ou ^xji >, y^i l^j a ij^^a $ 

. ijjiiOUl 14.1 y. juJ 

vVj <~>UI o-jjJI ^liiy^ll ,4 (A) la-V 4>UJU^I j! 
A 3 . A 2 . A. (A-l) 2 . (A-l) 2 . A-l. (A + l) 2 . A + l 

.Li- jjiW £~jrtfJ. ^Tlj. «>L-il .JU ;>i.-3)JI J.I^JIjp.jI 

/a(A) = A 3 (A - if (A+l) 2 
ilj^ll ^ULI 4^ f/s(A) jt^* J ^-s- 1 ^ r ljAH 'S/tt jJi* / 4 (X) 

/*(A) = A 2 (A -if (A + l) 



/a(*)=/x(X)=l 



j y r i,a jTu«cJ 4; ju, o^i / 3 (A) = A ( A-l ) s>3l v' 

: J^UUI JSCS OjSi, j 



1 0 0 
0 1 0 
0 0 A(A*-1) 



0 
0 
0 



0 0 
0 0 
0 0 



0 
0 



A 2 (A -if (A + l) 



0 
0 
0 
0 



0 
0 



A 3 (A-1) 2 (A + 1) 2 0 
0 0 



<Jj*H r \jX\ uli Jjl J,^ J-jU j, jj& A J.I^JI Of Lt 



tiv 



olf lil F [X] J* ^l^. i F [X] J* » V»» J-^ *bo>! X 1*>U. o£i .IX 



o« oi>j.i jsj pWty ijj^ii r uai ou . yjf iiij*-. v > j^u p (X) uir iij m;I ^ - , 

ol ^ (X) _J , ij-jjJI i^^ii ol>JLI JSU ^1 iiJLtll r lifl Lit ^ P(X) . 4 (X) J j jail 
. W ii*JI y^l UJ j P (X) o^. JJI P (X) . ^ (X) oVU JLb ^ ot ^ 

VjjN j* >~ S (X) ot »Jj /< (X) J 5 VjJI <>• £^ >~ * (X) o! 

Jo~=ll U-» 01 c /» (X) = H t j jc^ij . R (X) gij ^Ja aJ /> (X) . 4 (X) J s 

UJj J? (X) j. ju.* jo hL, uT (ii) UJj j^s jjaj J? (X) iJji it (i) ui j> A (X) J* 

t 5(x) = j? (X) (i) au.i j . j? (X) j ^ v yr ju-j (x) & j~ & j^u at (ui) 

L-^ 1^ t JjUVI JOU * rfJ Li S (X) oli (Hi) 5JU-I j Lf S (X) = — R (X) OjS* (ii) 3JU-I 

. A (X) J J *pjJ« a* >- T 
. 5 (X) = A: /J (X) jt 5 (X) = R (X) Lj Ux* o£i P (X) = J5T, (*) O^fl 

: LfVI oVU-lj.;^ /< (X) > jjJUI ojS^ P(X)= (/(X)) Vt j*d 

/ (X) v> J-l~ P (X) j, Ji (ii) t jjjs uT p (X) Jjj^dl li* ii Si (i) 
* (X) j £\j ji- i >T ^ju* u> j^u J?(X) Ji j. Ji (iii) j? (X) . yr j^u 
: 0^ (iii) yU-ljLt S(X)=R(x) (ii) j (i) jjsllU j . P (X) j 

S(\) = ff(\) ± /(A)- r(X) 

. >4 (X) j j Vjji j. r (X) ^ 

ol>J. J~- P (X) (X) J j ^ jTut x-4 

^^IjA (X) J s *rjJi\ oli iujll ol>-Jll J£J ^1 dJLtll r UJI g (X) Otf" Iii . v4 (X) J J V jJl 
fli y(X) Oil Oj^JP (\)-A (X) J J y-jJI 1- Jll >JLI JSJ iJ >Ml r liJl fl (X) 

B(X) = P(A)M(X) ol ^yci . gl (X) J 

^)=^(X) Otj 

^1 si^aii r ia j.Li ijjt oti>^ ^> ^ e(x) j p(x) oiriij 4jIj»j{-t 

J^J (J** il^ill r UII LbJ ^* P(X)*^(A)-^(A) J * irjJf ^li i-jll oli>Ull JSU 

, >4(X) J s if jJI oli iujll 
f-r* J-^'j- S'( x ) J C'(X> = g'(A)* *(fX) ut U C(A) = B(A) • (?(A). j 8(A) = P(A)M(A). jt ^ jci 
JS^J ,Ji*Sl d j^il r UJI jm C (X) J J irjJJI oli 3-, jll ol>JLI J5L' ^1 iljLtli ^UJI oli * y,? cli^U*. 
(X) J s IrjjJIoliiMjLI JS3 ^1 iljLlI r WI jJU ^ i»'(X) J j VjJI ^ ol>-ll 



. A (X) J s V>»JI «=»•* cl>-ll J£J ^1 ilj^ll r UJI ^ C(X) = P(A)-/4(X)'^(X) J 

o*.^ Ul >.l ^ r VjN j y4 (X) = [ a, 7 (X.) ] JS^JI 'V^ > - T 

7i(X) 0 .... 0 ... 0 

0 / a (X) ... 0 ... 0 



/V(X) = 



0 o ... 0 

( i = 1,2, r-1 ) ^/i+i(X) fhfi (X)j k^j fi (X) JTo^. ^ 
. irjijii j-j <ty(X)^0 ^ ^ *l >4 (X) ^ 0 ^ 1*1 > >* (X) -0 JJU j L^kJI jl 

an (X) JwW ^-11 Ujjill j (1,1) ^ijll j ^ l-U 




f/i(X) 



0 

B(\) 



(0 

/,<*.)- a n (X) 



^» fly (X) olj /I (X) ,y . 

ay(X) = ?(X)an(X) + r 1; -(A) 

>j~*ik q (X) j jj\ & o* zJ*^ • ou(X) i*- $ & (X) 

Ji^c iLU^ . riy(X) j j>-JIj Jj^fl ^Ju-JI j ^I^JI 0,41 j^Jt ^ Jj^fl 

olT lil fln(X) ^-»J (1,1) j **J6 <. Jj^VI jo JjJlXjj La»-I j y»^JI r J* 

j. ajj^t ^ j«J i, VI j (1) > J>** ^-J Uli 4(X) JSU Icli « 1X (X) olM 

. (1,1) ^jllj^ ^1 ^Ji 
ut u;u V!j (i) > J^* at JJ «i>ii gXJ UU ^ (X) ^ ^ JT ^jJI U* !Sl 

^JuJl ^ ^kj a 1? -(\) = 7ij(\)* a 11 (A)- ; ail (A) = 9 tl(A)- a 1 1 (A) ^ crV^ • ^liC^) JA V 

a i;(A) - «i(A)-oy(A>: fl/i (A) >^JI 01 . JjSl ^uJb (A) v> J^*^ / ^ 

otr u'c 11 (X) j — ji u» «jj . j jSi ouji ji i ^v 1 (i -M 1 . a 0 - (X) y 



a t/ (X)-J^ 



***** Jgj : osA*s tfijH 



( jy) > T UjJ t jiUir j a„ (X) > *~SJ Lili a tl (X) > Jili j± IJu ul U 

j-^T Ujb* Jit ol jjiT ,> ^ju-Ij ijju- jjiT > > 3i>JI .4* gb' . a u (X) 

«« (><) > J— 4 A- Li ^hil J^ljll ,>. 3>bft 3j* SijA-ll ^ ^ a lt (X) 

• (i) > Ji-Vu* J-*j f-V 



/i(A) - 0 


0 




0 


0 0 


C(A) 



MVrkA (X) aji * (X)^W ilJLsJLt r UUI j>f 2 (X)j B (X) ,y ^ J£J r li /i(X) at U 

• //+ r^fi (X) jr at *4 ^ J 



4<A) = 



X + 2 
A 3 + 2A 2 +A 



A + 1 
A 3 + A 2 + A 



A + 3 
2A 3 + 3A 2 + A 



A z + 3A + 2 A 2 +2A + 1 3A+6A + 3 



r lill j* ^Uiifl fi (X) ^ull u] . r yUl to> L* at ^jj^Jl ^ ^ 

j^A U» >s ^ ;^ib J^. . j^l ^ iju it j^l^If >4 (X) ^LJ plfe^l <] jLdll 

: >J-rfi J/H Jlill c >; Of *s .. r 5jt-J (i) 3MJI J* (1,1) ^ J\ 



-4(A) 



1 

A 2 
A+ 1 

1 
0 
0 



0 
A 
0 



A + 1 
A 3 +A 2 + A 
A 2 + 2A + l 

o 

A s + A 
2A 2 + 2A 



A + 3 
2A 3 + 3A 2 + A 
3 A 2 + 6 A + 3 



A+ 1 
A 
0 



A + 3 " 
A 3 + A 
2A 2 + 2A 



Lo B(A)J 



0 
A 
0 



A 3 + A 
2A 2 + 2A 



"l 

o 

0 



0 


0 






0 


0 


A 


0 




0 


A 


0 


0 


2A 2 + 2A_ 




0 


0 


A 2 + A_ 



A(\) = 



A - 1 



A 2 +A 



A + 2 
A 2 + 2A 



A 2 -2A A 2 -3A + 2 A + A - 3 



. U^tfcJI 



1 
\ 

A - 2 



A - 1 A + 2 "I fl A - 1 A + 21 fl 0 0 " 

A 2 A 2 +2A ~ 0 A 0 ~ 0 A 0 

-3A + 2 A 2 + A-3j [p 0 * + 1 J L° 0 

V 0 0 I p 0 0 "1 no 0 1 n 

0 A -A - 1 ^ jo -l -A-l 0 1 A+l -v, 0 

0 0 A + 1 J L° A + 1 A + U Lo 0 -A 2 - aJ jO 



0 0 

1 0 
0 A(A+1^ 



/r 21 (-A). ff 3 i(-A + 2); X^-A+l). K S i(-A-2); Jr M (-D: •„ 3J/M JUa.Uilij 

KaaU); #sa(A+l). ff 2 (-l); K 3 a(-A -1). K 3 (-l). 



H ij K ij = «t (*)«{(!/*) = fy(/<A$-*^(-/a>) = /. : o! j^-i 
tfT lij |„i LiJ v> J-U j£i /t »>• iw^- i4 (X) of v 

. > bu* j ^ (X) J ( in jiriij j ) 

. j* bu j a (X) | ( jji oir ii| j ) 
(itfcjir lib) jjiriij f [x] a-[x] > ^(x> lo-va^-i j^t^-^ 

"Tit - W 



1 

A-l 

-A 



Uxu ^ ,1 r * p ( \)- /1(A)- <?(A) = / j^ ^g^)^ (X) ^ >. 
4(A)" 1 = Q(X)'P(\) 



4(A) 



A + l 
1 
2 



0 1 
A + l A 
A+2 A+l 



A + 2 



-A-l 



A 2 +2A-1 -A 2 -A + l 
-A 2 -3A-2 A 2 + 2A+1 



A 2 +A 



A 2 + 2A 



A-l 
A 9 -l 



2A 2 - 2A A 8 - 2A 



2A* - 3A + 2 

m 

A 2 + l A 3 +A 2A a -A 2 + A 
A-l A 2 +l A* - 2A + 1 
A 2 A 3 2A 3 - A 2 + 1 



~ lo A 01 

r<e J L° 0 *J 

r. . .1 

~ 10 A+l 0 I 
[p 0 A 8 + J 



(') 



A+l 2A-2 

A 2 + A + l 2A 2 -2A+1 

A 2 -A- 2 3A 2 -7A + 4 
_A 3 + A 2 2A 3 -2A 2 

A 2 + 2A + l A 2 + A A 8 

A 2 + A + 1 A 2 + l 
A 2 + A X 2 X 

_ A 3 +A 2 X 3 

V + l A 2 + 3A + 3 A 2 
A-2 A-l 
3A+1 4A+3 

_A 2 + 2A A 2 + 6A + 4 A 2 

V o o" 
0 A 2 - 2 X + 1 0 

_0 0 A + l 

s*-i, j£j iT>i *u*i jv, s^a-i *u*i ji., *u*i >. r i>ai as-^I - >r 

A 9 - A. A 3 - A 2 . A* - 2A B + A 4 ( «) 

A+l. A 2 -l. (A 2 - if. (A 2 -l) 3 (v) 

A. A 9 + A. A 7 - A* + 2A 8 - 2A* + A 3 - A 2 ( r) 

A. A 3 + A. X 8 + 2X 3 + X. A e + A 5 +2A 4 + 2A ! '+A 2 +A ( *) 

A*. A 2 . A. (A- if. A-l. A-l ( I ) 

A+l. A+l. (A+l) 2 . (A+lf. A-l. (A-l) 2 . (A-l) 3 (*) 

A. A. A 2 . A 2 + l. (X 2 +lf. A-l (r) 

A. A. A. A. A 2 + l. (X 2 + lf. (A 2 + l) 2 . A+l (*) 

(A -if. (A-l) 2 . (A-l) 2 . A-i. (A+l) 2 (►) A. A. A+l. A+2. A+3. A + 4 (') 
A 8 . A 3 . A. (A+2) 8 . (A + 2 4 . (A+2) 2 ( *) A 3 . A 2 . A. (A-l) 2 A-l . ( v ) 

1. 1. 1. 1. A. A(A + l)(A+2)(A+3)(A+4) (|) 

1. 1. 1. A. A 2 (A-i). A 3 (A-l) 2 ( v ) 
l. 1. A-l. (A -if. (A - if. (A-l) 3 (A+lf 

1. 1. 1. A(A+2f. A 3 (A+2) 4 . A 8 (A+2) 6 ( *) 



A-2 A 2 
A 2 -2A A 3 
2A 2 - 5A + 4 A 3 - 2A 2 



A 3 -2A 2 



v3 



f A s + A-1 
A 3 

3 + A - 1 
A 4 

+ 4A - 2 
A + 2 
2A + 2 



A 2 + A 
A 2 -l 
A 2 

A 3 + J? - 1 

A 2 + 3 
A-2 
3A+2 



+ 6A-1 A 2 +2A + 3 



10 0 

0 1 0 
0 0 

0 0 © 



A 2 -A 



0 
0 
0 

A 4 -A 3 



10 0 
0 10 
0 0 A-l 
0 0 0 



0 
0 
0 

A 2 -l 



(*) 



10 o 
0 1 o 

0 0 A 2 (A-1) 2 (A + 1) 



Ttt 



{ 



D*i + (D+l)x 2 =0 

(D+2)*! - (D-l)* 3 = t 

(D + l)* 2 <D+2)*3 = e* 

</ 



H 



" 0 D + l 0 

.4* = D + 2 0 -0 + 1 
_ 0 D + l 0 + 2 

. Xiiji^j A. j i,l jgsS" J.LJ If ^ j i^jil D j a>uU till j(tiS" ( J*Uj (i^/l j 

: 3J/M ^^sll ^I^JI ^Jili J^aJj.^'l J^iJI j n 3jUl j£i 4,^ JSC* ilg, I4J ptfJU *, 
*i 2 (-l). *i(-D. K 2 i(0 + 1). H 21 (-D-2), ff 31 (D+l). K 23 (D). ff 23 (-4). A 2 (i). K 32 (5D+7). # 32 (-^D). 

» 3 (2). K 3 (l/5) 

^10 0 
0 1 0 



PAQ = 



-1 0 0 

5D + 6 1 -4 

-50 2 -8D-2 -D 4D + 2 



1 2(0+1) -^(5D 2 + 120 + 7) 



-1 -JD -i(5D 2 +7Z)) 
0 gD ^(50 2 +7D + 2) 



0 0 d 2 +|d + 4 

0 5 ■ 



. A J ^UUI £~e- JSa j 

AQY = H d>\ AX = If JT = g y JJJl j^l 

: j^i — ff, y — PH 3*4 

(D 2 +|0 + i)y 3 = 6e*-l J ri = 0. y 2 =t-4e* 

y 3 = K ie -*#* + K a e~U \e* - 5 - , 

3 4 



***** JjjaSI cil^SS 

: J, U UU ^ LJ* (24.4) f la^-li 5J jl S V 
( itii cJlTlil j) cJtT ISj ^» F o^UJL. F J* oUi ^ j « Obu^. 1* j y4 obi ^u** u ^ .II 

II j I jlaJI 

. F [X] j S-Ls- V f-lji 

. i/lkJl ^ J£i P(\).(\I-A)*Q(\) ^JL,£-* juili jji jc»>— fi (X) j P(X) J^S 

diag (A(A), f 2 (A) A(X)) 

|P(A).(A/-4)..C(A)| = !P(A)|-|<?<A)U<A) = A(A)./ 2 (A)-... &A) ~ : ^ 
: | p ( x) | • | (?(A) | = 1 ^ ' // <*■) -» * •<*) of u . 

A 7 - /< J « j«i.yUI y> J-»U n i»- jaJI j iu^ >4 ii^UL j*JLI j jjiT o\ - IV 

m(A) =0 o LjJI VjjH ji m (X) t*u-^l jig iJ *~ i ,n V jjJI ^li </> (A) = 0 :j*JLl 
( ^a>UJ rf >JiaWI U|l m(A) . i4 J ajUl m(A) = 0 ^Jj AJ jASi^jif 

m(A) = A-<%; uli ^=Oo/ olT lij (i) 
m(A) = A 2 - <hA - ao ; ^ = ^ A + ^ JJj a £J A-¥=at UJ 00 



A 3 m a s A i + c^A + jS^l^ * j a JSL' /I 2 ^ a/i + bl jirtij (iii) 

m(A) = A 3 - - ^A - Oq : oji 

.... li_S^j 





















A 


— c 


"9 


8 


8" 






2 






i 


0 




8 


9 


8 


- 


[• 


1 








1 


1 


8 


8 


9_ 






2 








0 





{g = te + : ^ oU >- it *■**«>• •>* Jj^ 1 J* O^^l Jl-a-l, 
1^. JSJ jiw" ( JJ ^ ) -Uj _j . = 5 j a, - 4 

A 2 - 4A - 5 J* *W" J > tLI # = 4/4 + 

/(A) J W! /< J « (A) J^M * jJ-l ^ ( Jm& ulT iii j )olT til 

* * 

A J AM ^liXltj^^t^ « VjjJI^ A i~j+»jJLA « (X) J^l jjif 01 .VI 

: 0^4* /„(>.) r i- / 2 (A), .... /n-i(A) ^l^lol^^lujlc 

J-^j A J ^ ^1 / v> ^ /4 J ^ (X) iull jl .VII 

m (X) J 

( J*ii 6lT UJj ) ulTiiJ oLju 5J jI ^-i^ it 3*. jjl j* /4 <*ij+ 4$ jJLA #>JL1 o j*.,* i oj # VIII 

. JcO^LuiJ^ v4 J W (X) J^l j&J 

T>tu^ U ( -Uii 6lT lijj ) utT t <j*Ji n j* j A i* u ^Sj .IX 

m (A) Ji^/I j>U-I jjif Oli t > /« 2 (A) j w,(A) ^1 IjjiTflj j fl, J ulT \i\ .X 

^ /w,(A) J >-^M ilJCiit ^i*UH D = diag(i? 1 ,B 2 ) ^>->J 



• <».>*-* m J ^Ul J* .0. 0,4*" jC* 

»j, f [X] jijU^j a,u a > ^.Li. i^ij ^ oi^r gl (k).gjk) g n (\)& .xi 

|A/- v4j | = {gj(k)\ 3 , (/=1,2 m).. j^^^.^^ ^ j| 

0^) = Ui(A)} ai -{g 2 (A)|" 5! -{g B a)} a « Uo^i B = diag(^./l 2 4.) oU 

g(A) = £(A) = A n + fl^-iA"" 1 + ... + OiA + o 0 (25.1) 



C(g) 















C(g) 


= [- 




If = A + a 




(25.2) 












: l<n fj&j 


0 


1 


0 


0 0 


0 


0 


0 


1 


0 0 


0 




0 


0 


0 


0 1 


0 


(25.3) 


0 


0 


0 


0 0 


i 




-<h 


"«1 




••• -a n-3 -a n-2 


- a n-i 





«(X)L.cJj JuU.jLj Jit ijt.jtfj yu g(X)*j±-j£J C(g) J s^uj 0| .Xn 

. ( oci^l jJU v bS3l Lb j (25.3) j fajljH J ^ c(y) Jfcjrf uj>Tu >J> Jui. ) 

• ^ A(A) = (A-a) n , ^lij ^ V dS <p> > A cJlTlil .XIII 



a 1. 0 ... 0 0 
0 a 1 ...00 



0 0 0 ... a 1 
0 0 0 ... 0 a 



j n = 1 cJlT lij J - foj (25.4) 



F [A] JVj^I r l>UI ^ LA otTlil jl ijjto.^ ^ ^-j^jli i^i-JL ( JJi olT ) OlT 

k 1 - Bj X I - A 0? c t • J-ifl * i 5lLj (i ) «fcUI ^ jl^Lti. 5 j ^ jl^ 
^jaJtjS^^UI J-ljJl^iiUot rt J--JI IX j VIII ue-^J' Jl gSu . OWIS^. 



tn 



<?(A) j P(\) iv v u>u. 4jT ji r < j-ifl j. . vin ijkjiai ^jiii*^ 



P(A) • (A/ - 4) • Q(k) = A/ - B 
P(k)-(kI-A) = (A/-B).p"*(X) 



(0 

P(k) = (kl-By-^k) + R t 

0(A) = &KAWA/-A) + * 2 (Hi) 
Q~\k) = &rfA)-(A/-,4) + B 3 (iv) 

= J -^ i (0 j . A j. y U R 3 , R 2 j R, 
(A/-B).S l (A)-(A/-/l) + R^kl-A) = (A/-fi).&,(A).(A/-/<) + (kI-B)R 3 

J 

(kl-Byl^ky-SjkyUkl-A) * (AJ-B)^ _ « l( A/-^) (v) 

> Sl(A) - SrfA) = 0 laS^j 
(A/-B)B 3 = fl^A/-^) (vi) 
Vj* trf Vli" > J» V V» a- (V) j>« JjSL i^UI SJLU j « «tf dSj 

: 4-* UU ( v i) j (iv) j (iii) Lu^l lil 

' = Q<k)Q~\k) 

= Q(k)\Sg(\).(X.l-A)+R 3 \ 
= Q(k)-Sg(k)'(kl-A) + {S^(A)-(A/-B) + /{ 2 lR3 

= 9(A)S,(A)-(A/-^) + S,t\).(\I-B)R 0 + ftaJ?, 

= Q<k)-Ss(k)-{\l-A) + ^./^.(AZ-yl) + i^Sa 

J 

/ - B 2 B a = lC(A)-SrfA) + S 2 <A).* 1 i(A/-y<) ( v ii) 

(vii) ojji ^ u-ui au.i j «fl ^ y = * 2 * 3 ,<?<A).S3<A) + = o 

.® : (Vi) J. giUj 

A/ - B = Ri(A/-/«)/J 2 = Aft^j - B^ 
A/-B = A/-*^ Ufcj *, = Jt 2 -« A *, j A, , of Lc 



./ (X) J triS (A) J m (X) J^l JmJ olT Ijl .,) olT lij f (X)=Q oli 

/(A) = 7(A) -111(A) + r(A) 

/(-<) = ?(.<) •«(/!) + r(A) = r(A) 

»»<*) Vj* 0* J» «r>> uli r (A) ^ 0 olDi^l . r (A) = 0 ul giLi f(A)=0 uf ^ybj 
r (A) = 0 o^. of Oil ^ J jrffi j£ (A) u/j. .Lrf> LI OJli 

. /(A) JtfB m(A) uij 
/(/!) = q(A).m(A) = 0. J^i /(A) = ?(A)-m(A). > ^ «. ^XJ| 0U jJ 
/«W J" 1 -'*" J* » *rjJ« J- >4 «>-JL m (A) J^l ^1 j£ $ ; J, L. j*^-r 

| A/ = <£(A) = ^t(A)-/ n (A) 

adj(A/-^) = g n . 1 (A)-B(A) 

. j— ij» 5 (A) ^LJ J^/l ii j^ii r ujj 
(A/-/l).adj(A/-/l) = <£(A)-/ 
(AA-/().g ri _ 1 (A).B(A) = *n-i(A)-J^(A)-/ | 

(A/->4).B(A) = / n (AW (i) 
/^) = 0 OjZ, XT S^O- v ^1 Ji bLL.1., / n (A) . / J r ti A I - /< of J* USUj 

: • y^(X) ■ r i m(A) of a*' v iJiJI JJ LLU 

/n<A) = 9(A) <n(A) (H) 
: jijlcb m{X).I J tc-liO^. A / - /f 0U m(4) = 0 of U 
«(AW = (A/-^)-C(A) 

: 4 - J S J ('') j (i) jo^UI i.toi^.Lj 
(A/-yl).fl(A) = /„(A)-/ =. ?(A)-*(AW = ?(A).(A/-yl).C(A) 

5(A) = ?(A) -C(A) 
(ii) JjUaJ., , (A) I of rf l ^.^jr^ olo'VI 

/n(A) = m(A) 

u»l ^ jiSS g (A) u g (A) ^su svji c (g) a>-ii of t 



TTA 



: ^ (25.3) J SjJlla^lOl 



-1 0 
A -1 



0 
0 



0 0 0 
°o «1 «2 



A -l 
°n-2 A 



^JM A j JW ^ JjSf JJ 

0-10 0 0 



G(A) 



A -1 



-1 



*(A) a 1 a 2 a^ 2 X+« 



'n-i 



* (X) ^Jl if U . * (A) j» C (*) J jjJLl ^1 | G (A) J = * (A) of U 



1 j» G(A) J 0» — oli ^»l>— II JSU • .'Jl ii^l uU 



± 1 >> <? (A) j 



. * (A) art! a^u* cfe) of i*. 

^ «(A) = A 5 + 2A 3 - A 2 + 6A - 5 j-^J *v J» i>i- • 



0 0 0 0 5 
10 0 0-6 
0 10 0 1 
0 0 10-2 
0 0 0 1 0 



0 1 0 0 0 
0 0 1 0 0 
0 0 0 1 0 
0 0 0 0 1 
5-61-20 



4«U&t JSLa, 



A*- 2A 3 -A 2 + 2A 
*(A 2 +1> 

(A+2)(A 3 -2A 2 +4A-8) 



0 1 0 

0 0 1 

1 -3 3 



(r) 



(*) 

(.) 



0 1 0 
0 0 1 
8 4-2 



A 3 + A 2 -2A-1 

(A 2 -4)(A+2) 
(A- 1) 3 



(') 

M 

(r) 



0 1 0 

0 0 1 

1 2 -1 



(') 



0 10 0 

0 0 10 

0 0 0 1 

16 0 0 0 



(-0 



0 10 0 
0 0 10 
0 0 0 1 
0-2 1 2 



0 1 0 0 
0 0 10 
0 0 0 1 
0 0-10 

<U*eUl l.«fA»- Ji ( yLlI j Sjjt^il J>U-A 

«tfjJ (if) j jtJLIj J»9l *>uU tfj^fjrJ (i) < •I*? ^jljl i< <>. j£j - \ 



(») 



1 


1 


2 




1 


2 


2 1 




2 


0 


°! 




1 


1 


3" 




"l 


0 


0* 


1 


1 


2 


(*) 


2 


1 


2 


CO 


0 


1 


0 


(O 


5 


2 


6 


<*) 


0 


2 


0 


1 


1 


2 m 




2 


2 


r 




0 

L 


0 


1_ 




-2 


-1 


-3 




0 


0 


3 



-54-638 
-2 3-2 1 2 
4-3 4-1 -6 
4 -2 4 0 -4 
-1 0 ^2 1 2 



2-3 1-3 

-1 -6 -3 -6 

-3 -3 -4 -3 

2 6 4 6 



2 111 
4 2 3 0 
-6 -2 -3 -2 
-3 -1 -1 -2 



(A-l)(A-2)(A-3); 



>.J<A-1). (A-2). (A-3)ljU^ V . £<£(A) 
A 3 - LJ - 



: vLf-*l 

«(A) = (A-l)(A-2)(A-3), ( I ) 
I (A) = «(A) = A 3 ; (v) 



A-l. (A-1KA-2) 
• A-l. A-l. A-2 

A+l. (A+l)(A-5) 
A+l. A+l. A-5 

A. A 2 -4A 
• A. A. A- 4 

A+l. A 3 -A 

• A. A+l. A+l. A-l 

A. A(A+l) 2 
. A. A. (A+l) 2 

A-2.A 2 -A-2.A 2 -A-2 
A-2. A-2. A-2. A+l. A+] 



I.J 
I . J 
I.J 



<£(A) = (A-l? (A-2): (r) 
m(A) = (A-1XA-2) ; 



<£(A) 
»(A) 



(A+l) (A-5) 
(A+l) (A-5) 



<*(A) = A 3 -4A 2 
«(A) = A 2 -4A 



(-0 



V . t <£(A) = A(A+l) 2 (A-l) ; ( j ) 
«(A) = A(A 2 -l) , ; 



.l.J 
l.J 



<£(A) = A 2 (A+l) 2 ; ( ->) 
m(A) s A (A+l) 2 ; 

V .££(A) = (A-2)(A 2 -A-2f ;( ) 

,«(A) = A 2 - A- 2 ; 

. l.d 



vin 



vn ^ijiui ^ - » . 
x *, >JI ^ - 1 < 

m,(A) it J ™(Si) = «(fl 2 ) = 0 , OjS^oTvlki «(£>) = diag^Bi). b-^)) = 0 o] : jUjI 

Iff (A) fft 2 (A) j 

1 

. * JJofl <s^ai li^L*- ^^-J 



tr. 



>-" n «ii L i *iJ^ i>J&> tSjM n irX" cr A iy^ ii ^^JL UU'I ^ jl ( | ) ^ _ , t 

OjC 6l „ i-r jJJI 0- ««8y > oli^M A,B,C,D J L~i J lil . j, L. 

ttb) o»r isi ti pec? - /f . pdo s a jjSi g , /» > oui^ ^ *;u>-iU > 
. y'liiJ J Sl r l > iJI jl J J24S-TIIIJ.IJJI ^ S(A) = AD-fi, R(X) = XC-4 JCLUulT 

* (X) j >u * (X) x-x,- j*. j. I* jr ot , A 

VII i>Jlj. ^tfi^kJI .4. : jUjI 
M -X { /) 9 (/l) + d = 0 r 0 /n(X) = (X-X t ) 9 (X) + r. , ^\ ^ j\ J 

. LjZ*. A -X i / J J U£»j 

* (X) J oLzll v> >U ^ J^l a> U.| ^ of j» jj ^ 4 = [j jj j^i _ , v 

01T lil JiU o^SJ ^) jji X j ^^jjiT^f ^(X) olT lil J.U.jfcjj-t. 

.rrJ-iJIj. V i>Jl J-kIj d(X)^l ^ >l (/) : ^Lijl 
. rr J-iB vi J-*. !j </ (X) = 1 (ii) 

J ^ feU)]" 1 iUT jS^_ 4JU ;jLi > g(yi) cJlT til *i\ y. aUl j. ^Ss-I - n 

■ m (X) irjjje Ji" 

^iTlilj F [X] > Jl>*^ Jjli > F > ^^dl ^ j w (X) Ja^ii ^i-jjsf jir lil *;1 j.^ - rr 

BA j ABJ ,>J^I ^ jDi > „ (X) j m (X) -1 >^ ^ ^ ^>i- B j A jScJ - rr 

. ^iLt B jA jjSJV Uu »i(X) = n (X) J ( I) 

B , A ubi^uil OjSJ U. jlij X J.U ^ Oij, V U U^iu ^ 6ULi « (X) ^ m (X) o\ ( v ) 



TT1 



,4.n(B^).B = (AB)-n(AB) =0. -> B-m(/4B)./l = (BA)-m(BA) = 0 : ■»!— *ji 



<^sU iU-JL JUjU jfcJI 

R- x AR j A j^liaij it 0* u^-A' u^^UJ jJjuJll jci _^ULI jt ro J-ill Jblj-OJ : JQL4I 
ULIj. UJ jl-^VI j ^ (ii) J^, ^jfr oli ^ (j) JH oU>-lU jj- 

loo] 

r. .>* j i^Tj ir / B (x) j c(/„) syji a^ii aj / n (X) > i^v J-i lu., *u 

: ^ X / - A J c/lfcJI JOil Jli xu ^ ^iJ 
diag ( 1 ' 1 l-fj(»>f j+1 (» f n (\)) (26.1) 

s = di*g(C(f j ).C(f j+1 )....,C(f n )) (26 2) 

D * = diag V' 1 11 / i (A) ) J ^ C(/ y ) o? j^* wris s^iai u ar j ^ of j^i ^ 

OjLlill ^ ^ c^ui ^ sj|^ . diag(D ; . , D ; . +l . .... D n ).j ^ s ^ ^ ^ 
diag(i.i 1. //A). / ;+1 (A). / n (X)) 

X/vO vUl jjM ^.^IIJ.IjJ aa^'ji oU^UJ (26.2) ^Ql tj ~J J^n. ojs A ^ a^. Jfo! / 

: i jo* 

/ 8 (A) = X + l. / 9 (A) = A. 3 + l. / lo( \) = A e + 2A 3 +l 



TTT 



*«u*t yju ^ijau jkji ; Alr a^i J ^ j^*, 



C(/ e ) = [-1]. 



0 1 0 
0 C i 
-10 0 



<Ua«(C(/ 8 ).C(/ 9 ).C(/ 10 )) 











0 


1 


0 


0 


0 










0 


0 


1 


0 


0 




C(fxo) 


= 


0 


0 


0 


1 


0 










0 


0 


0 


0 


1 










0 


0 


0 


0 


0 










-1 


0 


0 


-2 


0 


r 
-1 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


1 


0 


0 


0 


0 


0 


0 


0 


0 


0 


1 


0 


0 


0 


0 


0 


0 


-1 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


1 


0 


0 


0 


0 


0 


0 


0 


0 


0 


1 


0 


0 


0 


0 


0 


0 


0 


0 


0 


1 


0 


0 


0 


0 


0 


0 


0 


0 


0 


1 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 - 


-1 


0 


0 


-2 


0 



0 
0 
0 
0 

1 

0_ 

0 
0 
0 
0 
0 
0 
0 
0 

1 

0 



-1 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


-1 


0 


0 


0 


0 


0 


0 


0 


1 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


1 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


-1 


0 


0 


0 


0 


1 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


1 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


1 


0 


0 


-2 


0 


0 


0 


0 


0 


0 


0 


1 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


1 


0 



.(26. 1) j Wj»fi(X) »±\ t jf» Sj-s. V JJ^U C>j& A J SjjJLI Sj^ll ol jjci 

/i(A) = fpi(A)|W|^X)|Wi...J Pt (A)|9« r (/=/. (26.3} 

J'^C (/,) dtu, & ^ ^ ^ ^ \ Pk (X)]%i U bjfr J.U 

diag(c<p*<), C(p***) C(p?«)) 



trc 



vi^'J*^ r \jiS\ .ii *iJJ\ c\ijJLA\ o\\ + 1, X + I, (X + I) 2 , \ + I, (\K\ + iy t 

*~ 0 1 0 o" 1 



[-1]. [-1]. 



[-: 4 i- 



0 0 10 
0 0 0 1 
_-l 2 -3 2_ 



-1 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


-1 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


1 


0 


0 


0 


0 


0 


0 


0 


0 
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: j£iU» 1 < q jlTliJj 
C(p) M 0 . . . 0 0 
0 C(p) Af ... 0 0 



C a (p) 
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C(p) M 



(26.4) 



0 C(p>_ 

t^" Q(/>) = C(/,) ut ;jl ^ (26.4) J fcjljfl Q(/>) aji-JLI^l - 'jU-f U^L* JJu OjSS 
J> ^Ij 4^1 .^b* tfJ U ( 26.4) j J f& {p (X)}9 J OjJ j> ii ^u-ll 



4jua y«au ^aa jtai : oj>^«, **~a J-« 
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0 






0 


0 


0 


N 


C'( P ) 












C (/») *r J J cr* »>• « 





: r ja% 

J C(p) = [i -2] " s [f S] u ^ to}^a ? + 2A-D- & 

"01000000" 

1 -2 1 0 0 0 0 0 

0 0 0 1 0 0 0 0 

0 0 1 -2 1 0 0 0 

0 0000 10 0 

0 0 0 0 1 -2 1 0 

0 0 0 0 O 00 1 

0 0 0 0 0 0 1 -2^ 
C q {p) o\f& l> . ^LU ^j^^{P(X)^^dj$ H C q (p) ul v aUl j ^jc- 

. II S J>UJI J£±JI J c J^i ^ ULcuVI jj^ 4*Ij C(p9) J 4*LU 



[ 0 -l] ^ < X + 7 ) 2 J W j > ^Vj" lr"B>— ^ T Jliil j 



0 1 0 0 

-11 10 

0 0 0 1 

00-1 1 



-10 0 0 

0-100 
00-11 

0 



0 0 0 0 0 0 
0 0 0 0 0 0 
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0 -1 0 0 0 0 0 0 
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0010000 
0-11 0 0 0 0 



0 10 0 



0 0 0 

0 00-1110 

0 0 0 0 0 0 1 

0 00 00-11 
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t io^-Hi >.j t m SjjkJi j jjijii j^juji j£aa v-" v^-; a- i- Jl >r ^ui oUjj in j n 
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(26.5) 



. t 5Jt~ll Ju\ j3* j» JliT . i p( A)^ = (A-a t )'. r U >UI 

: U gsij [(25.4) j ijl^lt / ^ ^ j» (26.5) j ..jl jJI C#/>) ot W ] 
cljjsT Ji JUs, ot /I «>-J >Jll ^1 j;i$J vi ^ ,jjJI ^I JJU 3 -. >jU . IV 

(X-fl*)« J^t r li iiji*. JT >L, (26 .5) JS^I 



1 0 
0 -1 



0 
0 
0 
0 



0 
0 
0 
0 
-i 
0 



0 
0 
0 
0 

1 



: Ji L IV 5j>Jl 0* 

n j* ^ *mj» *i o jS« V 



( Jm» cjit ii|j) cjit isj «^ui Sf.Lu 
J.* ^1 ^r(i»oB- »iU)oir 1*1 «st ^. ijuj ^ oi^r a/-/j y^i 



trv 



***** JK-^m : JsA-n* J-a» 



. x / - a j : >di aji aj.ii ^i^ , jrti l>- s J>-s tf jiLi j^-uji j| „ j jj 

Modern A^ebrojc 77i«?o nes, Benj. H. Sanborn. 1926- ytfj Mjji U ^JU" ^Ji: QJ, ^ 

Browne, E. T., American Mathematical Monthly, vol. 48 (1940). j ^ jt-~ JSCi, j-^jll U j>; aJJ ^ 



jt^i 6i y< j iuu g (^) . = o j^i i^ii f [x] j ^u.i ^i* jf 

X ' AX ' AX ^ y^5»SsJI*Wdl6Jii»S r jJc.li,(3L)J ira s t A- *a L_UljOiriil 

To _e <j 

a_^i< /i 2 AT=A' triLUOSS^ = [2. 1, 1]' , AT = [1.0. or <^ 



[2 -6 3] 



6lo_^ K = [1,0,-1'] cJlf lij . X a -1 aj J.I ^ ^ A- ~ll 0^ (A* -I) * =0 . Jta. 

. X-H jjaI-I >sSCj Uu- Y bjZj (A+l)Y=o jis /iy =[-1.0. 1]' = -y ; 
J£ »(><)■ AT -OjjSi «sji n Vj-JIj- ^ >l !i>UL o-U-l /« (X) OlTlil 

. X 2 -l n JLill j jj| 
ji itt* ^ /■ > „ ^ <«>i ,4 a>-j ^41 j^uai js^ji s & 

■ *jfi<~*. F y R ;jU 
R-iAR = S = Kflag^-.C^. ....<:„) (26 . 6) 
: ^1 J-UiajJISi^. C/ ot»^. C, C{fi) j> (26.2) j^U^ t Jjil ^ ^ 



000 
1 0 0 
0 1 0 



000 

0 0 0 



0 -ix 
0 -c 



t2 



0 -, 



t3 



-c 



-c 



t5. 



: Ji (26.6) ^Wlj. 

R-M/? = S - diag^-.C.^ C n ) (26.7) 



y*au *u?u jsj» : jj^wij tr «jui j^ai 



( * = /• / + 1 B > ^ C, j it, u> ^ R j> JsTJJ cXmj! J? ut ^>J . 

(26.7) 3_j*JI gsis-J . S^l ^ *_U a4 J| 

>4it - = [^.^.."...^Jdtef^.C^ C n > 

= VLfCj-RfaCjn «„C„J 

^i = ») J 

: ^j-JIJ^Uj^ «ii, "i 2 Ri Si j&Ut S j Ujj*J|I Jf f ij^f Cjl+rd y Jj 

Wi = [Rir.R i2 RisJCi = [R i2 .R ia R iSi . -fcRikcik] 

j4/?i m A[Rix,Ria A{5|] = [/4/?ii, ARi?, .... >4/?is{] = A{Ci 



i?i 2 - /4/fi i , A{ 3 - ARiz ~ ^ 2 A{i Risi - A * Rii 



si = a - A tl (26.8) 

-*i c «** = ^ (269 > 

■■^i (26.9) (26.8) j« 

(A Si + cis^ 5 *" 1 + ... + c i2 A * cuDRu = 0 (26.10) 
: J^ilL (26. 10) 4,iif tu£c * .*I Aj l jll C, Jb^J ,>. 
fi(A)'Ru = 0 (26.11) 
^.-4^, ol^l jl U f i {A)-X i = 0; (26.11) ;*>UI j*b i-* JT, > /?,., ■) y ji 
JjScS /t, sxft ol^ ol (OB U gsit . j*u*JI J44 Jf,. ♦jail jli aa^ d 2 ^ ji**" 1 *, 

. JIB *~ffi(\) Jl ^ *UI AT,- l^i Jl iLJUi ol^ ,>. 
: il-L- n—j +1 > ijfcs (26-2) 5Sr»U1 ji* JJlj Lu JJLc-llj n Jl /? a#t jl : jUas-^L 

Jf 4 .^i A^Xi (i=/./ + l ») 

Jr^ U>? Jfci ^. j JJ(A).^ + 1 (A). ...,/ n (A) J-lj-JI JJ vaJ^t > ^ ".4IUJI ^Ui ^ 

: ^jju L JUj Jfaf j 

. F > 4-S> ii Jl oli oi^Jll J£J J> *K € n 5UJ Utf X n JSJ (i) 



m 



4^aa ^aa jkjm ; ^puij ^aj j-w 



^j^^ ^ui ^ tj». jss-. ^ jr ) j>» cis-e^ slu Ue x^ jzj («) 

. . . 

- WH*;..^^ x n .AX n a^'X) 



^ X 4* * [1. l, i]', = [ 3 . 5 . SIT -U^ll 0^ * , [ lt 0 , o]' ; ±h j A = 



1 1 1 
1 2 2 
13 2 



: v JLju 



: "i_*L' / 3 (A)=/n(A) = A 3 -5A 2 + l =0(A). 

"l 1 3 - 

* = [X.AX.A*X] - 0 1 5 

0 1 6 



r 1 



1 -3 2 
0 6-5 
0 -1 1 



AR = [^^M 3 *] = 
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1 5 25 
1 6 30 



R~ X AR * 
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. R- 1 AR=S iftUI jfe' u*f ol^d. ;LJL tf l ol«*s. 



2 1 3 

1 2 2 

2 2 1 



: a JLju 



ifllj Arl Jl^.X j A X = X OjSLi X=[l.-l.0Y; A 

2 2 1 

(n uUi >i) „(X) j r u t ^ ^ ^ j w (x) ^ ^ ^ _! ^ ^ 

»<A) » X 3 -5X 2 -3A + 7 = <f>(\). JJ ^ y oil /l^y = [54.43.46]' = 5/< 2 y + 3 AY -lY. 



***a *Mj« Jfc« : jj^iij j^i 
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R~ l AR = 



R = [y./«y./< 2 y] 



[o 0 -7"| 
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[i 2 if 
0 1 8 
0 2 8_ 



• ^ J * b " * ^ {/<*)}* Li OjS, (26.4) J o^l Cjp) »>ULI o! ^ - , 

: ^^/^^(X)}^,!.! l./ s (A).^ U- Cq {p) J J>*oUI>lJjoI rf T t ^1 

0(A) = |X/-C ff (p)| = | A/ -C( P p = J P (A)}<7 



:(-).>* HI ^>JI j ^1^1 j^UJI JS^JI Jl A 4 + 4A 3 + 6A? + 4A + L 
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-2 


0 


0 


0 


0 


0 


0 


0 


0 


Q 


0 


o" 






0 


-2 


0 


0 


0 


0 


0 


0 


0 


C 


0 


0 






A 

V 


n 

V 


A 
V 




V 


A 

u 


A 
V 


A 

u 


ft 

u 


i 


A 

0 








0 


0 


1 


-2 


1 


0 


0 


0 


0 


0 


0 


0 






0 


0 


• 


0 


0 


1 


0 


0 


0 


0 


0 


0 






0 


0 


0 


0 


1 


-2 


0 


0 


0 


0 


0 


0 






0 


0 


0 


0 


0 


0 


0 


1 


0 


0 


► 0 


0 






0 


0 


0 


b 


0 


0 


1 


-2 


1 


0 


0 


0 






0 


0 


0 


0 


0 


0 


0 


0 


0 


1 


0 


0 






0 


0 


0 


0 


.0 


0 


0 


0 


1 


-2 


1 


0 






0 


0 


0 


0 


0 


0 


0 


0 


0 


c 


> 0 


1 






_ 0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


1 


-2 


0 


1 


0 


0 




0 0 




0 


0 


0 




0 


0 


I 

0 


0 


0 


1 


0 




0 0 




0 


0 


0 




0 


0 


0 


V 


a 


V 


1 




0 0 




0 


0 


0 




0 


0 


0 


• 


0 


• 


0 




1 0 




0 


0 


0 




0 


0 


0 


-2 


7 


0 


-10 


-0 0 




0 


0 


0 




0 


0 


0 


0 


0 


0 


0 




0 0 




1 


0 


0 




0 


0 


0 


0 


0 


0 


0 




0 0 




0 


1 


0 




0 


0 


0 


0 


0 


0 


0 




0 0 




0 


0 


1 




0 


0 


0 


0 


0 


0 


0 




0 0 




0 


0 


0 




1 


0 


0 


0 


0 


0 


0 




0 0 




0 


0 


0 




0 


1 


0 


0 


0 


0 


0 




0 0 




0 


0 


0 




0 


0 


1 


0 


0 


0 


0 




0 2 




11 


12 


17 


-14 -21 


-8 




-2 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


<f 






0 -2 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 






0 


0 


0 


1 


0 


0 


0 


0 


0 


0 


0 


0 






0 


0 


0 


0 


1 


0 


0 


0 


0 


0 


0 


0 






0 


0 


0 


0 


0 


1 


0 


0 


0 


0 


0 


0 






0 


0 -1 


4 -2 


-4 


0 


0 


0 


0 


0 


0 






0 


0 


0 


0 


0 


o 


A 

V 


1 


0 


0 


0 


A 
V 






0 


0 


0 


0 


0 


0 


0 


0 


1 


0 


0 


0 






0 


0 


0 


0 


0 


0 


0 


0 


0 


1 


0 


0 






0 


0 


0 


0 


0 




A 

V 


A 


0 


0 


1 


V 






0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


1 






0 


0 


0 


0 


0 


0 


1 - 


-€ 


9 


4 




-« 
















-2 


3 




3 


-1 


-6 


-2 
















1 


0 




1 


0 


2 


1 


,0,0]', 






A = 




1 


-2 




0 


1 


2 


0 
















1 


1 




1 


-1 


2 


1 
















1 


-2 




1 


1 


3 


1 
















m 1 


0 




1 


0 


2 


0 
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(v) 



if ,j0 jkJ — . 



. 1 0 -1 0 2 0_ 
A 9 X = [-3. 1. 1.1, 1. 2] A S X = [1.0.-1.0.0.-1]' X. AX = [-2.1. 1.1. 1. 1]'. : \*x* b j& 
y ^ X *~ 2 * 2 + 1 ^ o^i X of A*X =[1.0. -2. 0.0.-2J' = 2A*X-X; trt LU iita^ 



4jUbu i^iu u^su jisj* : 



= t-i.o t l, i, o]' o\j x 6 h ^uli ii-U^ ^-u* c y-*- y = to. o. o. i, o, or ji 

7^ ^ ^5 ^s^USji : : >totfll Jfl^JI j& 
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-1 1 


-2 1 -3* 




"o 1 0 0 o o" 
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1 0 1 




1 0 0 0 0 0 


R = [^5* ^4^5i ^g, AX$ t aFXq* /4**AqJ = 


0 
1 


1 0 
-1 0 


1 -1 1 

1 0 1 




0 0 0 0 0 -1 
0 0 1 0 0 0 
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1 0 


1 0 1 




0 0 0 1 0 2 
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1 -1 2_ 




0 0 0 0 1 0 


/4Z * [3. 0, -2, 1. -2. 0]' ^6 -! 


JI 




M*^ J^-* 2 = [0. 1. 0. 0. 0. 0]' 4a ^ 1 °i = 



A*Z = [-1. 1. 0. 0. 0. l]' = -AX e + A 3 X e + Z; <jt : 5J& **r ' 5UJI ^L* Z Jfcu. 
1M . X 2 -l Jl ol^lF = Z-^^ e = [2.0 f -l t -l.-l f -l] y u^jM 2 -l)(Z-^^e) = 0 U&j 



AT -[1.0. 0,0, or. A = 



-2 -1 -1 -1 2 

1 3 1 1-1 

■1 -4 -2 -1 1 

•1 -4 -1 -2 1 

■2 -2 -2 -2 3 



/4 3 Jt = tri ^*>- *lJ?-« 



X, AX = [-2. 1. -1. -1, -2]' , ,4 2 * = [l, l f -1, -1, 0]' . ol r oi; 
(31) J^t^ j^iST IJU ajjJuI j^vy^^ 3 -2X 2 +3 ^ ufj [-1.2.-2,-2.0]' = 2i4 2 *- 3* 

. JT 5 d * ittjj 



^{lAO-UOJ^^U^UJ^tliij [-1, 0.0,1. 0] y ; J* LJU J^t **JI gl Jl ^Jl A j c >5 Ut» 

^Jidi Uo^ j- 4 j giji- ^>-Ji ojjt Ll^> i^j . x+l 41 Lou y i<y=- yujSi 

til ^ Zutj^Z = -Z uli Z =[0.0,1,-1. 0]'. p-U?UJUu UJucllilj [0,0,-1,1.0]'; J ^ LJU 

x % d z j jt 4 d y ^ lju it* ;Ui . oj& x^ ~> oUii jlui z j y ot u . x + J 



[ * 3 , X At vY 5 , ^ X 5 , A 2 X 5 ] = 



0 1 i -2 1 

0 0 0 1 1 

1 0 0-1 -1 
-1 -1 0 -1 -1 

q 00-2 o__ 
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0 0 0 1 2 



<AJB& ^iilU 4jjj*U J1£J» : J— M 



iUL^t JSU4 



0 1 0 
0 0 1 
6 -11 6 



11. HI, diag(l. 2. 3) ( 1 ) y> hjJ 
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? joblki* II j [ jo>JL OULai OLi^UJI o*£jJI Oj& JJ (I) \*J\j> j> U-a 
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